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Manval or Power Reciprocation 
Dry or Wet grinding 

Simple Mechanical Operation 
Grinds Flat, Convex or Concave 
Extremely Low Microinch Finish 
6” Magnetic Chuck 

Extra Rigidity and Weight 
More Power to Wheelhead 
Column-Type Construction 


Moderate Cost 


2-4 MICROS ON 
SUITABLE WORK 


HEALD MODEL 161 ROTARY 


provides new precision and economy 








for surface grinding SMALL PARTS 


This completely new column-type 
Rotary is ideally suited to the gen- 
eral run of small surface grinding 
work permitting greater accuracy 
and better finish than heretofore 
readily obtainable from equipment 
of this small size and moderate cost. 
On display at the Machine Tool 
Show, the Model 161 consistently 
turned out hardened steel gear cut- 
ters with concave faces ground to a 
2-4 microinch finish. 

Choice of manual or automatic 
power table reciprocation permits 
maximum operating efficiency on in- 


dividual parts, small lots or long run 
jobs. Other outstanding features of 
this compact, versatile surface grind- 
ing machine are listed at the left. 
The bulletin mentioned below will 
give you the complete story. 

Heald also offers two other sizes 
of high-precision, column-type Ro- 
taries — the Model 261 for medium 
size work and the big, heavy-duty 
Model 361 for large work. Informa- 
tion will be gladly sent on request. 

For profitable precision finishing 
on any type of work, IT PAYS TO 
COME TO HEALD! 


Write today for your copy of Bulletin 2-161-T 








Subsidiary of The Cincinnati Milling Machine Co. 








Worcester 6, Massachusetts 
Chicago * Cleveland * Dayton * Detroit * Indianapolis * New York 
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Chicago Amphitheatre To House ASTE Exposition . 
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HERE’S PROOF 
OF VERSATILITY 


Yeah ai, 





NITRALLOY-G STEEL 416 STAINLESS 





STEEL PIPE NIPPLE ALUMINUM SAE 4130 


SUN DEVELOPS VERSATILE NEW CUTTING OIL 
FOR SCREW MACHINES AND JOB SHOPS 


New cutting oil, Sunicut 5534, is moderately priced... gives 
excellent machining results on wide range of steels 


New Sunicut 5534 isa non-emulsifying, trans- 
parent cutting oil specially compounded to give 
above-average machining results to operators 


For complete information about new Sunicut 
5534 and how it can help you reduce your oil 
inventories...lower your production costs...see 








who want a single oil to machine a large variety 
of ferrous metals. 


your Sun representative. Or write SUN OIL 
Company, Phila. 3, Pa., Dept. TH-10. 


Tests have proved that new Sunicut 5534 
meets this demand for an all-purpose cutting oil. 
It is ideal for general screw machine and turret 
lathe work. It is also excellent for tapping, drill- 
ing, threading, and light stamping operations. 
In addition, new Sunicut 5534 can be used on 
many special machining jobs, both high and low 
speed, with metals ranging from B1112 to 4130 
as well as free-machining stainless steels. 





INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY, PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 
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Always Consider Maintenance 


Increased precision and automatic operation in production machines 
involve complicated controls. Together with providing for this auto 
matic equipment and assuring that it will perform the task required. 
the tool engineer should carefully analyze its maintenance requirements 
Because he must live with the equipment after installation, he should 
make sure that it can be economically serviced with facilities availabl 


and without excessive production interruptions. 


This is not a simple evaluation. It should not be pure guesswork 
In an analysis, actual shop experience records from comparabk 
equipment are always best. Adequate service records, however, hav 
not been amassed for new control elements such as transistors and 


magnetic tapes. 


Recognizing these complications and the need for determining. the 
serviceability of control components, one machine tool builder is con 
ducting tests on different control systems. Results of these tests wi! 


supply industry with invaluable information. 


Not long ago, hydraulic controls were in disfavor because of poor 
service records. Investigations disclosed that steam fitters were not 
equipped to service such equipment. With properly trained personnel 
soundly engineered applications and improved components, the troubles 
disappeared. Likewise, the performance of early industrial electronic 
controls was far from satisfactory. Radio-quality components prove | 
entirely inadequate. Now, with trained servicemen having the sensitive 
touch of a craftsman and more dependable units, one seldom hears 


complaints. 


Automatic controls have a promising future. Their intelligent us 
will prove to be a vital factor in industry for large. medium or small 


lot pre duction. 
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BD vases Fo ONE tu ALL-PURPOSE Din!) Gage 
SEGMENTS 
eS | ———— a 
°F7 | One compact, lightweight, easily handled dial unit 
mn a and readily interchangeable segments. Every assembly is as 
efficient and accurate as though specifically built for each 
POG individual application. Versa-Dial checks internal or exter- 
ws 4 : . ‘ 
THREE WIRE nal threads for fit, pitch diameter or lead; helical or spur 
THREAD gears for pitch diameter or tooth spacing; grooves, shallow 
SEGMENTS Xs CA counterbores, narrow shoulders, blind holes, etc. . . . prac- 
tically all types of internal and external applications. No 
other dial gage serves so many purposes so well .. . at 
ROLL SEGMENTS bench or machine. 
FOR SPUR GEARS 
AND SPLINES 


Send for Special Brochure 





STANDARD GAGE COMPANY, INC. 


21 PARKER AVENUE e POUGHKEEPSIE, N. Y. 
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{ARDINGE COLLETS and FEED FINGERS 
for MEY BRIVAIM Automatics 


Assure Maximum Production 





at Lowest Cost 





Reduce tooling costs and step 
up production on your New Britain . ;' 
Automatics with HARDINGE customer bes ; b+ ted ' 
shop-proved collets and feed fingers. 
* Also available for the following 


automatics: Cone, Greenlee, Gridley 


and Acme-Gridley, National Acme 
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HARDINGE Style “B” 
Master Feed Finger HARDINGE Style “S" Master Collet 


HARDINGE Regular Feed Finger HARDINGE Regular Collet 


Choose for your requirements: 


Hardinge Master Collets and Feed Fingers . . . Hardinge Regular Collets and Feed Fingers . .. 
The only master collet with no work Precision made, hardened and ground 
pressure on the screw. internally and externally. 
Stock Delivery Pads are completely interchangeable 


mong machines of similar capacity. 
from Hartford o 9 P ty 


New York Philadelphia One source of supply for all collets and feed fingers. 
Dayton Chicago 
Minneapolis St. Louis 


Detreit - Sen Frenclace HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


los Angeles Elmira 





OFFICES IN PRINCIPAL CITIES. Export Office—269 Lafayette St., New York 12, N. Y. 
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Any style or size tap you need—standard 
or special—will be a Balanced Action tap 
when you specify “WINTER.” 


And now— 


Gages by WINTER 


Plug and Ring, Threaded and Plain, with 
accuracy and long-wear built in by 
Balanced Action manufacturing methods. 


>. 
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WINTER BROTHERS COMPANY 


Rochester, Michigan, U.S.A. Distributors in principal 
cities. Branches in New York © Detroit * Cleveland * Chicago 






Dallas * San Francisco * Los Angeles 
Division of National Twist Drill & Tool Co. 























NATIONAL 











it’s the Cutting Edges that Count! 


It pays to use precisely designed and carefully made cutting tools: Nationals: 


Their cutting edges, famed for long life, give you smooth, trouble-free operation. 


End Mills and other National tools are 
now available with Carbide Tips 


NATIONAL TWIST DRILL AND TOOL COMPANY 


Rochester, Michigan, U.S.A. Distributors in principal cities. Branches in New 


York © Detroit « Cleveland * Chicago * Dallas * San Francisco * Los Angeles 
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STAINLESS STEEL TAPERED THREADS 


cut with Better Finish, Longer Tool Life 





112” Tapered Pipe Threads are cut in 304 stainless steel 
reducing bushings at Camden Machine Company, 
New Haven, Conn. These threads are produced by 

a 144" LANDMATIC Taper Attachment Head 

on a 314” Gridley single-spindle automatic at 15 





surface feet per minute. 


The thread finish is greatly improved from previous 
methods and 1000 pieces are completed between 


chaser grinds—an increase of more than 10 times. 


These improved results can be entirely attributed to the use of the 
Taper Attachment and the free cutting action of the Landis Tangential 
Chaser. Through the Taper Attachment, cutting action is limited to the 
throat section or chamfer of the chaser, allowing the thread to be cut quickly 
with little ‘“cold-working.” This action reduces cutting strains to a mini- 


mum and results in uniform tapered threads, 
LANDIS Taper Attachment Heads are stationary seif-opening heads 


for cutting tapered threads of all types. Six sizes of heads thread all 
diameters from 4" to 6”. Ask for Bulletin F-90. 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT - CUTTING - TAPPING - GRINDING - ROLLING 


LanbDIS Machine Company 


WAYNESBORO + PENNSYLVANIA « USA. 41s 
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the LATHE spindle 


oie BEARINGS To assure continued 
production within close precision tol- 
erances SKF Double row cylindrical 
roller bearings are used for maximum 
radial rigidity and the matched an- 
gular contact bearing insure adequate 
thrust capacity. Because of this bear- 
ing construction, the Lathe is guaran- 


teed to turn true and round within 


.0002” 


> SPINDLE NOSE The Spindle nose is an American Stand- 


the Wade) ard A2-3” with the added exclusive 


Wade thread-lock feature. This provides 
no. 73 HAND TURRET LATHE fast, effective clamping and positive drive 
sxssmm ing of face plates and Jaw Chucks. 


The spindle is machined from a 52100 









steel forging. Hardened to RC60 to 62 


and ground all over to fit master gages. 


39 River Ss 


“THE WADE TOOL co. morcy 


WAL TH AM MASS. ; ; ; AMERICAN INDUSTRY 
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You are missing a bet! 


U.S. DRILL HEADS 


v 







\ Use 


% 


Multiple Spindle Drill 
Heads have many uses, yet 
oftentimes they are not 
considered as being ap- 
plicable to automatic 


turret lathes. 


If you want to reduce labor 
costs and the number of 
operations required to com- 
plete a particular part, why 
not see how U.S. Drill Head 


engineers can help you. 


Write or wire us today. 
There's no obligation, of 
' course, and the chances are 


Manufacturers of all types of that we can save you time 
fixed center and individual and money. 


sims lead screw tapping heads. 











HEADS UNITED STATES DRILL HEAD CO. 


i 616-618 Burns Street, Cincinnati 4, Ohio 
Since 1915 
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YOU MISSED... 


if you didn’t get to see these 


[032 PRECISION PRODUCTS 


at the Machine Tool Show! 


The NEW PP) 
SUPER-PRECISION 
BORING MACHINE 


that bores holes round within millionths of an inch— 
table actuation all electrically controlled — feed and 
traverse rates infinitely variable — automatic cycle, 
including loading if desired — angled table and 
bridge for extreme ease of loading and unloading. 
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ts 
POPE 1 up, roraty 
ENCLOSED 3600 RPM 


MOTORIZED, CARTRIDGE 
TYPE PRECISION SPINDLES 
with double row cylindrical 
roller hearings and separate 
thrust bearings for no endwise 
movement of the shaft 





POPE nicu speeo 
VERTICAL OR HORIZONTAL 
ATTACHMENTS 


for 6” x 18” surface grinders 
at 15,000 RPM 
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POPE 


HEAVY DUTY, 
¥% TO 100 HP 
DIRECT 
MOTORIZED 
SPINDLES 


for Horizontal or Vertical Skin 
Milling, Grinding, Milling, 





Boring and Other Operations 


BnDE 
ule SUPER-PRECISION 


MOTORIZED TOOL AND 
CUTTER GRINDER SPINDLES 


with clearance Angle Swivel- 
ing Heads for Anguler Adjust- 
ment In A Vertical Plane 


WRITE FOR COMPLETE SPECIFICATIONS, PRICE AND DELIVERY 
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-PRECISION SPINDLES- 
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POPE MACHINERY CORPORATION | 
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POPE weavy oury vee- 
BELT DRIVEN, PRECISION 
MILLING SPINDLES, 


and Wheel Heads, '4 to 50 HP 






POPE iwrernar 
GRINDING SPINDLES 


for Cincinnati, Norton, Landis 
and Heald Grinders and 
Springfield Vertical Grinders 


EXHIBIT 





POPE super-precision 
HIGH FREQUENCY HEAVY 
DUTY GRINDING AND 
MILLING SPINDLES 
for speeds up to 100,000 RPM 
No. 105 
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There are times when K 
expressions speak 
louder than words. 


Here’s a group of distinguished steel 
mill roll executives watching a demon- 
stration on a 26” Capacity ‘‘AMERI- 
CAN" Hydraulic Roll Lathe—judge 
for yourself whether or not they are 
satisfied with what they saw. 


These machines are performing 
‘‘miracles’’ in savings in many of the 
best Known roll shops in the country. 
They have introduced a brand new 
machining technique that has revolu- 
tionized the art of roll turning. They 
reproduce work shapes from a template 
faithfully and accurately not only on 
steel mill roll bodies and necks, but 
on such work as spindles, motor shafts, 
valve stems, step shafts, piston rods, 
axles and a wide variety of chucking 
work having irregular contours. 


Evidence from hundreds of installa- 
tions proves beyond a shadow of a 
doubt their leadership as top-flight 
cost reducers. Was there ever a time 
when cost reduction was more urgently 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. & 
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American drill bushings 


are immediately available in your locality 


Every type of precision drill bushing, in a wide range of 
standard sizes and lengths, is made available to you on short 
notice by the outstanding distribution methods pioneered 
by American. The right drill bushing for your needs, 
including patented bushings for plastic tooling, is 
immediately available from an exclusive American 


Distributor. 


_ 


Send for Catalogs 
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DRILL BUSHING CO. 
5107 Pacific Blvd. 
Los Angeles 58, Calif. 

































Yoder M-2'4 Tube 


if Jame 


( Van Dyke 






































In tube making everybody wants the highest 
possible speed consistent with good, strong 
welds and dimensional accuracy. There are, 
in addition, at least three more essentials 


to profitable tube making, namely: 


7. Low scrap losses—because cost per foot 
of strip metal is many times greater 


than the conversion cost. 


2 


Fine exterior finish, free from scratches, 


scuff marks and other irregularities 
which limit usefulness and lower 


salability. 


5. Quick and easy mounting and adjust- 
ment of tooling, to reduce time losses 


between successive production runs, 


Yoder tube mills excel in all these respects 
and have other mechanical, electrical and 











economic advantages. Because Yoder tube 
mill owners have found from experience 
their performance is as good as our promise 
there are more Yoder mills sold and in 
operation than all other electric-weld mills 
combined. This is as true today as it was 


ten years ago. 


If you want the plain facts about the things 
to look for in a tube mill, to insure most 
profitable operation over the years, the new 
Yoder Tube Mill Book will give them to 
you, in the simplest language and with 
numerous illustrations. 


A copy is yours for the asking. 


THE YODER COMPANY 


5525 Walworth Avenue, Cleveland 2, Ohio 





ELECTRIC-WELD TUBE MILLS « SLITTING LINES 
COLD ROLL FORMING PRODUCTION LINES 


FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE 4-10-14 
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what BROACHING NEWS 


created the qnoateal in tenoat 
in Chicago, at the MACHINE TOOL SHOW 


... if you were there, you know 


it was the electro-motive drive 














60” STROKE HORIZONTAL 


The 3 vertical machines and the 2 horizontal machines 

developed by LAPOINTE with electro-motive drive 

embody the world’s greatest advances in the history of broaching. 
These machines, in fact, can represent 


the most productive floor space in your plant! 





Just why is everyone — especially automotive — turning to 


the electro-motive drive for broaching? 





RP Amazing increases in production 
Broaching speeds up to 300 feet-per-minute (and more) 
have scrapped all previous concepts of production output! 
E Elimination of chatter 
Smooth, powerful drive through a mechanical bull gear rack 
eliminates all chatter and substantially improves 
quality of work. 
F Permits carbide tooling 
The high speeds and smooth operation make carbide 
tooling completely practical. 
4a Prolonged tool life 
Increases of 400% to 500% in tool life, between grinds, 
reduce downtime and show real dollar savings in tools. 





Send for descriptive literature on all 
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5 LAPOINTE ELECTRO-MOTIVE DRIVE Broaching Machines. 


LAPOINTE| BROACHING MACHINES! 
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lr YOU HAVE a push, pull, lift, press, 
clamp or control problem, Hanna Cylinder Power can be the 
answer. The mechanical movements here illustrated may suggest 
ways Hanna Cylinders can be used to simplify the actuation 
and control of machines or equipment and to replace or 
reduce manual effort. 


In the majority of cases, you can select a standard cylinder 
model to meet your specific requirements from the broad 
Hanna Hydraulic and Pneumatic lines. Regardless of whether 
you choose a “standard” or “special” the Hanna label 
assures you of quality developed through fifty years of 
concentration on cylinders and their control valves! 


SEND for your Free copies of these valuable Hanna Catalogs: 


No. 236A HANNA LOW PRESSURE CYLINDERS 
No. 233B HANNA HIGH PRESSURE CYLINDERS 
No. 750A HANNA MEDIUM PRESSURE CYLINDERS 
No. 254 HANNA CONTROL VALVES 


1768 ELSTON AVE. « 
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MECHANICAL MOVEMENTS 
that can be put to work 
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here are basic 
Cylinder Powered 













for YOU! 





| 


STRAIGHT PUSH 


“4 
3 


< 





4 POSITIVE POSITIONS 
WITH TWO CYLINDERS 


HORIZONTAL 
PARALLEL MOTION 


TRAMMEL PLATE 





Hanna Engineering Works 


CHICAGO 22, 


| HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 





INDICATE A-10-16 
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oduction Pointers 


from 
SHOLT 


# Presented as a service to production men, we hope some of 
A these interesting ideas, chosen from thousands of jobs, will 


suggest ways to help cut time and costs in your own work. 
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HOW SPECIAL TOOLING SIMPLIFIES MACHINING 
OF STEEL DRIVE SHOES 


Extra Chucking Eliminated 
with Smart Setup on Gisholt 
| 2L Saddle Type Lathe 


pest thing about this “pointer” 
e chucking arrangement to hold 
art away from the chuck face to 
nit back facing and forming 
rations at the rear of the work- 
e. Parts are 5’, 6” and 8” steel 
shoe forgings. 
' \’orkpieces are accurately located 
neans of retractable chuck jacks, 
are mounted on special slides 





1 actuated by a special cam plate ; 
Special cam plate to actuate retractable chuck jacks Drawing indicates surfaces machined 
he chuck O.D. To chuck the part, 
ight rotation of the cam plate 
ses the jacks to move in and work 
laced against them at Y while 
icking pressure is applied at X. 
see drwg.) The jacks are then 
ved out to clear the part for ma- 
ing. Extra-wide chuck jaws with 
ving pins center the part and dis- 
ute chucking pressures to avoid 

} stortion 
| Piloted tools on turret stations | 
1 2 rough and finish bore D-E-G 
rough and finish form A-B-C. 
ial internal facing tools are 
unted on the next three turret sta- 
ns. These tools are actuated by 
ding against a stop bracket 
unted on the overhead pilot bar. 
s formed from station 3; H is back- 
ed from station 4, and H is then 
‘ med from station 5. A collapsible 
Pp, mounted on station 6, operates 
conjunction with the turret thread- 
g attachment to thread E and finish 
; e part. Floor-to-floor time on the 6” 
.9 minutes. 





e drive shoe is only 


Tooling setup shows station #6 in working position with collapsible tap ready to finish part. Inset shows 


2art tooling arrangement makes it possible 
complete each part in single chucking, 
luding back-facing, forming, threading. 


finished drive shoe 
















A HOST OF NEW IMPROVEMEN 'S 


THIN-WALL PARTS EXPERTLY HANDLED 
WITH THIS SMART SETUP 


Hex Turret on Ram Type Lathe Is Tooled for 
Double Operation to Minimize Tool Change-Over 


i? 


With this setup, floor-to-floor and 
hange-over time are held to an 


absolute minimum 


operations. 


Tooling setup, showing pusher bor on rear cross 
slide, with slide tool in foreground. 


Cast iron worm bearing carrier, showing surfaces 


| machined, front and back, in this operation. 








Workpiece, after first and second 








Machining thin-wall parts—like this 
4” hollow drill—is always a ticklish 
problem. Here’s how a leading pro- 
ducer is handling it in two fast opera- 
tions, with a Gisholt No. 3 Ram Type 
Turret Lathe. 

First operation: advance rough bar 
stock end 114” from face of collet and 
chuck. Form O.D. and face end with 
form tool in rear tool post. Start drill 
from hex turret. Rough and finish 











drill bore with special pivoting ‘50 
holder—which carries both drills 
mounts On single turret station. Re in 
bore. Then open collet, advance stvck 
to length, re-chuck, and cut off fron 
front tool post. 

For change-over, insert special « 
let pads with built-in locating stops 
Mount rear tool post with chamier 
tool; place radius tool in front too! 
post. With hex turret tooling already 
in place and stops set, change-over is 
at minimum. 

Second operation: Place piece 
special collet; locate and chuck. Cen- 
ter end from hex turret. Chamfer end 
from rear tool post to provide accu 
rate start for roller turners which re 
duce stock O.D. to 4" in three passes 
Form shank end radius, and the part 
is completed. 

Only 3.6 minutes floor-to-floor time for the 


first operation and 1.3 for the second—that's 
ample proof that this kind of tooling pays off. 


SLIDE TOOLS STRADDLE FACE TO 
COMPLETE PART IN ONE CHUCKING 


Pusher Arrangement on 
Fastermatic Handles Internal 
Machining, Back-Facing 


Ordinarily, tooling up for this cast 
iron worm bearing carrier would in- 
dicate several chuckings—but with 
this setup on the 2F Fastermatic Auto- 
matic Turret Lathe, one chucking is 
all that’s required. A 3-jaw air chuck 
holds the work at X, with location 
against the backface Y. 

Here’s the machining operation: 
tools on turret station 1 rough turn 
B, and rough bore F and J, while 
tools on front and rear cross slides 
rough and finish face A. Next, a push- 
er rod on the rear cross slide actuates 
a slide tool on turret station 2, which 


LOOK AHEAD 





carries tools to face and relieve G, 
chamfer H and rough face L. B is 
semi-finished turned from station 3 
which also chamfers C and semi 
finish bores F and J. Station 4 the: 
finish bores F and chamfers E; another 
slide tool on station 5 finish faces | 
and chamfers K;; station 6 finish turns 
B and finish bores J—and the part is 
completed—in a single automatic 
operation! 

Here’s steady low-cost production 
Since the operator merely loads, 
starts and unloads the Fastermatic, 
he can easily handle two or more 
machines at the same time. 


With this well-planned setup, 12 surfaces are 
machined in one fast, automatic operation, 
requiring only 4.4 minutes, floor-to-floor. 






... KEEP AHEAD...WITH GISHOLT 





















THE GISHOLT MASTERLINE 





IN TUBS FOR AUTOMATIC WASHER 
.\LANCED FOR SMOOTHER OPERATION 


NETRIC Balancer Handles 
ysual Assemblies in Over- 
iging Position; Simplifies 
iding and Unloading 


s a tip on how unusual assem- 
can be handled—for either sin- 
or two-plane balancing opera- 
s—in an overhanging position 


he same machine. 


the illustration, two different 
lels of automatic washer spin tubs 
shown. A and B represent a model 
signed for single plane balancing. 
ind D represent a model with a 
incing ring added to the base, 
mitting two-plane balancing. 
sing the Type 3S DYNETRIC 
ancing Machine, the parts are 
yunted on an arbor which ts never 
moved from the work supports. 
his simplifies loading and unload- 
g. The‘parts are then balanced in 
overhanging position, with the 
irbor counterweighted at one end to 
eep the center of gravity of the ro- 
tating assembly between the support- 
g bearings. Adequate hold down is 
ssured by a full bearing on the left 


vork support. 


BEARING RACE PRODUCTION SPEEDED UP WITH NEW SUPERFINISHING MACHINE 


For tubs A and B, the operator uses 
one switch to indicate location and 
amount of unbalance for the single 
correction plane. For tubs C and D, 
two switches are used—one for each 
plane. Bolts, washers and nuts are 
used for correction—applied around 
the large diameter near the top of A 
and B, and in the two pre-selected 
correction planes illustrated for C and 
D. Each tub is rotated again for final 
check, and the job is done. 





For two-plane balancing on C and D, weights are 
applied in two pre-selected correction planes. 


For complete information and 
additional job applications, 
write for your free copy of the 
new Gisholt Type ‘S" Balancing 
Machine Catalog —ask for 


Form 1165-A 














The Gisholt DYNETRIC Balancing 
Machine simplifies handling of unwieldy 
parts — provides single or two-plane bal- 
ancing, even with assemblies in overhang- 
ing position. 


DrYwerTric 
BALANCERS 








Either single or two-plane balancing is accommo- 
dated by the versatile DYNETRIC Balancing 
Machine 


Both Inner and Outer Races Handled in Minimum Time 


lere’s how this manufacturer is in- 
easing bearing race production 
ind bearing life) through the new 
sholt Model 79 Superfinishing 
Machine. 


Providing maximum versatility, 

new machine Superfinishes bear- 
g tracks on inner and outer bearing 
ces, and handles either straight or 
ipered bores of inner bearing races. 
he workpieces are Superfinished 
om a ground surface down to 3 to 5 
icro inches RMS or less. For load- 
g and unloading, the Superfinish- 
g quill unit “tilts” away from the 
ice of the 16” magnetic chuck. The 
ull unit is adjustable longitudinal- 
, angularly, and for work diameters 
inging from 144” O.D. to 15” LD. 
r O.D. 






"ALK TO GISHOLT ABOUT MACHINE TOOL LEASING 


The inner bearing race on the chuck 
has a 313," O.D., and is Superfinished 
in 35 seconds floor-to-floor. 


For high production Superfinishing of inner 
and outer bearing races, nothing beats the 
new Gisholt Model 79 Superfinishing 
Machine. 





Typical Superfinished parts handled on this 
high production equipment. 





Dial controls independently adjust spindle speed, 


oscillation rate, travel and time for roughing and 


finishing cycles. 














New Gisholt MASTERLINE No. 12 Automatic 
Production Lathe, tooled to machine and 
Superfinish brake drum. 


UNIQUE SETUP FOR DOING 


TWO JOBS IN ONE CHUCKING 


Automatic Lathe Machines and Superfinishes 


Brake Drum in One Automatic Operation 


Production men—always looking for 
ways to combine operations, reduce 
handling and save money—will be 


keenly interested in this tooling setup. 


Using the new MASTERLINE No. 12 


Automatic Production Lathe, the 
brake drum is chucked through the 
small bore on an air-operated draw- 
back type 


clamps a vibration dampener around 
but- 


fixture. The operator 


the O.D. and pushes the “start” 
ton to begin the automatic cycle. 

The I.D. 
front carriage, which then tips toward 


is finish bored from the 


the spindle centerline and relieves the 


boring tool. Then a Gisholt No. 2 


Superfinishing Attachment—mou 
on the rear independent slide—is 
into position. The brake drum I.] 
Superfinished from a turned sur 
down to 25 to 30 micro inches R “{S 


F.t.f. time is a short 1.5 minutes. 


Handling is reduced; closer tolerances are 
held, and the finished product improved by 
combining machining and Superfinishing on 
a MASTERLINE No. 12 Automatic Lathe 


Write today for Advance Data 
Booklet No. 1175 for complete 
information on Gisholt MASTER 
LINE No. 12 Automatic Lathe; 
Booklet No. 1177 for No. 12V. 


RING GEAR PRODUCTION PROBLEMS SOLVED THROUGH SPECIAL TOOLING 


Alignment Concentricity and Fine Finish 


Simplified by Simplimatic Automatic Lathe 


Maybe there’s an idea for you in the 
way this manufacturer solved some 
tough tooling problems with the right 
kind of setup. 


The 
forging, 


part, a steel final drive gear 


had to have both front and 
rear faces perpendicular to the bore. 
Distortion through chucking pres- 
sures had to be absolute minimum. 
Location had to be accurate against 
dead stops, yet the back face had to 
be machined. No tool tracks could be 
left on front and back faces. 

Every problem is licked through 
this smart tooling on a Gisholt Sim- 
plimatic: to equalize chucking pres- 
sures, avoid distortion and simplify 
alignment; swivel-type pie-shaped 
jaws chuck the work in the previous- 
ly machined I.D. Maximum rigidity 


No. 9—1055 
642 


TURRET LATHES -« 


AUTOMATIC LATHES -« 


is assured through twin overhead 
pilot bars on a special boring head 
on the center slide. Clearance for 
straddle-facing and chamfering 
operations is provided by swinging 
jacks on the chuck face, which permit 
accurate location and swing out of 
Tool tracks are eliminated 
by a special wedge-type tool relief 
arrangement on the rear slide. To 
bring the facing tools together, the 
wedge is engaged during the cut— 
then withdrawn to let the tool blocks 
spring apart for tool relief. 


the way. 


Floor-to-floor time? The job is 
completed in just 2.8 minutes. 


Smart tooling plus the versatility of the 
Simplimatic eliminated many special prob- 
lems in machining this final drive gear forging. 
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Close-up of workpiece and tooling. Note wedge 
type tool relief arrangement on rear slide. 


_ THE GISHOLT ROUND TABLE represents the collective experience of specialists 


SUPERFINISHERS -« 


in the machining, surface-finishing and balancing of round and partly rounc 
parts. Your problems are welcomed here. 


Gohan 


BALANCERS e 





Madison 10, Wisconsin 


SPECIAL MACHINES 
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Part: Pinion shaft. 








The Motch & Merryweather =-— oi) 
MCT Milling and Centering Machine 


FOR UNIVERSAL PRODUCTION 


Mass production, yet with extreme accuracy, — that 
. is the central requirement for preparing parts which 


_— a go to your automatic equipment. Begin automation 


right by preparing your parts right on the Motch 
& Merryweather 3-MCT Milling and Centering 
Machine. This universal heavy duty unit excels for 
high single-purpose production, while quick set-up 





Acaoracee = pg ae makes short runs profitable. Automatic loading and 
Production: 220 pieces per hour. unloading may be incorporated to handle extremely 





October 1955 


high production. The 3-MCT performs with a dis- 
patch and precision hitherto unknown. 


(Wwe Wattn & WERRYWERTHER 
WAACAINERN (0. 


CLEVELAND 13, OHIO 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE 4-10-21 PA | 
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GARBOLOY 


: MACHINABILITY COMPUTER 
OL0 BY OLoY DEFT 


aes 


wade BY IwSTROMENT OF PT 


a 
ea acre ($6) ELECTRIC 


ao 1h 





To find an 


CARBOLOY MACHINABILIT\ 


unknown variable like speed, output, or motor horsepower, simply 


set dials according to known information. Then turn dial of unknown vari- 
able until meter (top, center) balances at zero setting. Computer instantly 
shows what happens when any of the variables listed below are changed. 


Computes values for any of these 19 operating variables: 


Material Cut: 


Work material 
Microstructure 
Hardne SS 

Surt 


rface condition 





Cutting Tool: 
Tool material 
Tool life 

Flank wear land 
Ti ol profile 
Type of tool 
Number of teeth 


Cutting fluids 
Feed 

Depth of cut 
Cutting speed 





Cutting Conditions: 


Motor horsepower 

Cubic inches per minute 
Unit horsepower 

Work diameter 

R.P.M. 


The Tool Engineer 
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7OMPUTER 


e New engineering tool solves complex machine setup problems 


in seconds, instead of hours 


e Shows how to vary cutting conditions to increase machine, 
cutting tool, and operator efficiency 


In seconds, the low-cost Carboloy® Machinability 
Computer calculates the effect of 19 basic machin- 

variables on machine performance, tool life, 
and output. 

In seconds, it shows optimum operating condi- 
tions for any metal-cutting job, eliminating waste- 
ful experimental runs. 
it shows how to improve existing 
setups by the right variation of operating condi- 


In seconds, 


tions. 


Easy to use 

The Carboloy Machinability Computer is easy 
to operate. Anyone with machining experience 
can use it after a short familiarization period. 

Results are numerical — requiring no further 
interpretation from the direct-reading dials. Ac- 
curacy is assured — based on more than a year’s 
testing on in-plant applications at key General 
Electric plants. 


Handles many jobs 


The Carboloy Machinability Computer handles 
basic information on operating conditions, type 


and condition of work material, style and material 
of tools. The computer accurately predicts cubic 
inches per minute removed, tool life, and required 
machine horsepower. It shows how changi1 
speed, feed, depth of cut, or tool material will 
affect these and other variables. 


The Computer solves—in seconds — problems 
that would be otherwise impractical because of 
the large number of machining variables involved 


The Carboloy Machinability Computer was de- 
veloped and proved in the field by a team of 
Carboloy and General Electric engineers, under 
the direction of Dr. W. W. Gilbert, of G.E.’s 
Manufacturing Services Division. 


The Computer is portable (weighs only 32 lbs.), 
battery-operated, and measures 21” x 7” x 20” 
The price of the Carboloy $ 4 Gg 5 ” 
Machinability Computer is ... (f.0.b. factory, Detroit 
Whether your plant is large or small, the Com- 


puter can bring you immediate benefits. Send 
the coupon; below, for complete information. 








CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11101 E. 8 Mile Ave., Detroit 32, Michigan 


Carboloy” is the trademark for products of the 
Carboloy Department of General Electric Company 











4 TYPICAL IN-PLANT COMPUTER APPLICATION 


PROBLEM: Setting up 16”, 10-HP lathe to turn 
hot-rolled 1020 steel bar with 10” diameter, to get 
tool life of 1 hour. 


SOLUTION: Starting from scratch on a new setup, 
days could be used by experienced tool men to 
find a satisfactory set of operating conditions 

with no assurance that the result would be the 
best possible. With the computer, the optimum 
setup was established, and the effect of changing 
key variables compared, in less than 15 minutes 


BENEFITS: Computer turned lengthy setup time 
into valuable production time. On this job alone, 
the savings gained through days of extra produc- 
tion, plus savings in manpower costs, would more 
than equal the cost of the computer. 


Please send me more information on the Carboloy 
Machinability Computer. 


Nome 
Company Title 
Address 


City Zone State 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-23 


—— ———————— 

















Carboloy 


announces 





THE FIRST SIMPLE-T0- USI: 


Clamp has built-in, wear- 
resistant carbide chip- 
breaker. Requires only 
light finger pressure to 
tighten; assures uniform 
chips, regardless of cut. 


24 





indexable carbide pad is 
screwed to shank. Stays 
put while blank is in- 
dexed. Absorbs shock; 
decreases the possibility 
of holder damage. 


Holders available for 
round, square, or trian- 
gular inserts. Expanded 
line of precision and util- 
ity blanks handle any 
machining job. 





Unique design elimi- 
nates ‘‘club’”’ below 
shank; reduces overhang 
to absolute minimum. In- 
dexing is fastest, simplest 
ever, cuts changing time. 
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TOOLHOLDERS 





@ Single adjustment screw indexes throwaway insert, 
sets chipbreaker .. . right in the machine 


® Entirely new design reduces overhang, prevents chip 
interference, provides greater rigidity 


® Carbide pad protects shank by absorbing shocks 


@ Heat-treated shank resists bending, deformation 


Exclusive clamping arrangement means you 
can index the blank, or turn it over — right 
inthe machine — by simply adjusting a single 
screw at the top of the shank. The carbide 
chipbreaker is automatically set in the correct 
position. 


Carbide pad cuts insert costs 
The carbide pad allows more effective use of 
thin — and more economical — blanks. It gives 
greater rigidity; lets you use a harder grade 
of carbide, at greater speeds and feeds, to 
increase machine output at no extra cost. 


Exclusive Carboloy holder design has no 
projection below the shank, keeping over- 
hang at a minimum and providing greater 
rigidity and accuracy. Minimum projection 


above the shank prevents chip interference 
and minimizes danger to clamp from flying 
chips. 

Heat-treated shank gives the holder extra 
strength to resist deformation from clamp 
screw, and wear from chips. 


Versatile holder design 
This design is quickly adaptable to “specials” 
with cutting angles other than standard, to 
positive or neutral rakes. Also, it is especially 
adaptable for gang tooling. 

The new holder is stocked in seven styles 
and 52 sizes — paralleling the styles and sizes 
of Carboloy braze-type tools. For complete 
details on these easy-to-use toolholders, send 
coupon today. 








CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11101 E. 8 Mile Ave., Detroit 32, Michigan 


“Carboloy”’ is the trademark for products of the 
Carboloy Department of General Electric Company 


October 


‘ TYPICAL TOOLHOLDER APPLICATION 


CONTOURING STELLITE VALVE. Round Carboloy in- 
sert is furnished precision-ground, eliminating 
costly grinding operation required for braze-type 
tools. Inserts on new Carboloy toolholder are 
indexed or turned over, right in the machine, 
reducing downtime. With Carboloy holders, only 
inserts are stocked, saving valuable toolroom 
space. 


MAIL THIS COUPON TODAY 


Please send me more information on the easy-to-use 


Carboloy Toolholders. 
Name 
Company Title 
Address 


City Zone State 


1955 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-25 


> 


) 
~* 

















Stop dressing away valu- 7 woe . Stop throwing away dol- 
able wheels and start get- NS 2. yt : ta lars in scrapped parts and 
ting the very most out of , . . start using the coolest cut- 
your grinding dollar. - : ting wheels you ever saw. 





T he amazing M M process, made exclusively by Macklin, which 
has been setting new high standards of performance in the 
carbide grinding field, is now available in Aluminum Oxide 
material for those “hard to grind” steels. 


The fine grain, in pellet form, distributed throughout the wheel 
gives a constant flow of fine abrasive between the wheel and 


the work and the self-dressing action that saves you time and 
money. 


Call your Macklin distributor today and arrange for a 
demonstration. 


Write for complete information to Dept. 32 


MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS AND OTHER ABRASIVE PRODUCTS 
JACKSON, MICHIGAN 
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ARANTEED 
STROKE LENGTH 
uP TO 200 INCHES 
SPEEDS yp TO 50 FEET/MIN. 
LONG STROKE— 
ONE PART 


R 
RT STROKES 


MULTIPLE SHO 
ON MULTIPLE PARTS 


nyous OPERAT 


EXTREME ACCURACY 
GUAR 


CONT! ii 





b e 


For com 
mplete infor i 
— — Pen aeepory re 
ro ' 
acher, ask for Bulletin 9 
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are Electronically gaged and inspected 











“HANDS OFF” is right! In the whole operation, the work is never touched by the opera- 
tor or the gaging mechanism. 
The tap is sized by the exclusive Magic-Mike control. Size control mechanism and the 


adjusting segment of the circuit are completely locked in, to insure uniformity. 


ee te td Bel be Bin Med Mie 


The gaging mechanism is controlled by an invisible wall of electrons activating a series 





of relays. And the control mechanism is unaffected by voltage fluctuations and vibrations. 
These and other features of Morse ‘‘Vectormatic’’ Tap Grinding it 
give you far smoother finish, keener cutting edges, and longer / 


tap-life than you have ever known before. And this means higher 





production at lower cost, on every tapping job. So call your 
Morse-Franchised Distributor now. . . he’s your 


only source for these incredible new tools. 


MORSE TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD, MASSACHUSETTS 
(Division of VAN NORMAN CO.) 
Worehouses in New York, Chicago, Detroit, Dallas, San Francisco 
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Cutting 
Tools 

















CINCINNATI © | 
SHEARS hold °.-. 


\ 
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accuracy at \ 
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ot THE HOELTGE BROS., INC. 
Cincinnati, Ohio 
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For seven years, this Cincinnati Shear has given trouble free per- 
formance on manufacturing and jobbing work, blanking °/16” and 
lighter steel sheets. 


These Cincinnati features are profitable at Hoeltge Bros.: 


¢ Hydraulic holddowns. ¢ Four-edged knives. 
* Accurate back gauge. ¢ Easy operator control. 


Save time with a Cincinnati Shear. They cut materials of various 
thicknesses without changing knife clearance. 


Investigate these money making Cincinnati Shears. Write for 
Catalog S-7. 
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Photos courtesy Hoeltge Bros., Inc., Cincinnati, Ohio. 


4’x3’x 2’ Overhead 


Conveyor carrier. 





THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 























NEW: 











The Barber-Colman No. 3-6 Vertical Hobbing Machine is a single- 
purpose machine designed and built to meet the requirements 

of a specific job. The machine has standard basic elements, but 
the tooling, loading, gaging and handling are designed for 
maximum production of a specific part. Its high-speed operation 
makes it adaptable to all mass produced parts up to 3” diameter 
by 6” face width. Maximum pitch capacity is 10 DP. Hob speeds 
for carbide hobbing of non-ferrous and non-metallic blanks are 
available. Features which contribute to the high-speed operation 
of this machine include exceptionally large heat-treated and 
ground bed ways, short drives to the work and hob spindles, and 


a hardened and ground multiple-thread index worm, 
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for high production 
gear cutting 
with automatic handling, 


loading and gaging 


























Blanks are automatically loaded from a vibratory hopper loading device, How- 
ever, the type and variety of loading and handling devices with which this 
machine can be equipped are almost unlimited. Loading can be by magazine 
or conveyor when required. 


The gaging mechanism segregates gears of the correct size from those that cre 
oversize or undersize. Size inspection is made by measuring over balls. If a 
pre-determined percentage of gears are out of tolerance, the machine can be 
made to stop automatically. The gaging unit can be furnished to inspect almost 
any elements of the gear. 


The automatic hob shifter can be set to shift a certain amount after each cycle, 
or it can be arranged to shift after a certain number of parts have been cut. 
Shifting increments can be changed easily by means of a graduated dial. The 
hob slide is clamped pneumatically. 


The hob is set to the proper depth by means of a centerdistance adjusting mech- 
anism, eliminating the usual time-consuming method of setting the hob to 
depth. The hob is placed in a fixture, and an indicator finger is set against 
the outside diameter. The indicator is calibrated to show the centerdistance 
between the work and the hob, This centerdistance setting is made by means 
of a graduated dial on the machine. 


Some basic machine facts: 


Short, Compact Drives to Work and Hob Spindles 
Anti-Friction Work and Hob Spindle 
Bearings—Tapered Roller Type 
@ Pneumatic Work Clamping 
Self-Contained Lubrication and Coolant Supply 
® Heat-Treated and Ground Bed V-Ways 
2 HP, 1800 RPM Drive Motor 
Unitized Construction 


HOBS e CUTTERS e REAMERS 
HOBBING MACHINES 
HOB SHARPENING MACHINES 


Barher-Golman Company 


GENERAL OFFICES AND PLANT; 6310 ROCK STREET, ROCKFORD, ILL, 











October 1955 33 








wee 























32-Speed Geared Head Lathe 


This completely new lathe has a 32-speed headstock with the top eight 
speeds obtained through a belt drive to assure smooth finish on the 
work. This machine is equipped with a 15 HP motor, and spindle speeds 





up to 1500 RPM are available. It is designed to accommodate a 20 
HP motor for spindle speeds to 2000 RPM. It can be furnished in 13”, 
16” and 20” sizes. Exclusive induction hardened and precision ground 


= ee tat. 


bed ways provide maximum accuracy and long life. Other features 
include 66 thread and feed changes, an independent lead screw, 
automatic lubrication, high-speed reversing mechanism, precision 


automatic stops, and heavy-duty, two-speed tail stock. 
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No. 2E Precision Lathe 


The new No. 2E Hendey Lathe is a 14” general-purpose precision lathe 
equipped with ‘‘Selectronic’” control of spindle speeds. The electronic 
unit provides closer control over cutting speeds and full torque at slow 
speeds. It is an exclusive Hendey feature and is custom built for this 
lathe. Speeds may be pre-set or changed while cutting, and they are 
infinitely variable from 15 RPM to 1500 RPM. Low speeds are available 
through back gears. The spindle starts, stops, and reverses with a 
single lever control. Other features include dynamic braking, auto- 
matic lubrication, precision spindle bearings, and hardened and 
ground bed ways. 


La, pee 1a 


SAC machine division 
BARBER-COLMAN COMPANY 


11S LOOMIS ST., ROCKFORD, ILLINOIS 
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or greater accuracy and production 


COLMAN 





These new modern lathes 


are Barber-Colman's 
answer to any questions 


concerning the future of 
the Hendey line. They 
are proof of the strides 
we have already made 
and indicate the 
continued progress which 
we guarantee in the 
future. For years Hendey 
has had a reputation for 
accuracy. Now, new 
machines and features 
provide even closer 
limits of accuracy and 
greater production. 
Electronic and magnetic 
amplifier drives, 
induction hardened and 
precision ground bed 
ways, and a 32-speed 
geared head-stock are 
only a few of the new 
features available on 
Hendey lathes. See 
these new machines in 
action to determine how 
they can fill your 
production requirements 
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a hole here is a letdown... a hole here Is a litt 





Crucible Hollow Tool Steel Bars can step 
up output on most any production line where 
ring shaped or hollow parts are made. Why? 
Simply because the hole is already there. There’s 
no need for drilling, boring, or hole-sawing. And 
that’s where you save production time, increase 
machine capacity, and avoid scrap losses ! 

Crucible’s famous tool steel grades are avail- 
able to you in hollow form, in almost any com- 
bination of OD, ID and length. In fact, your 
local Crucible warehouse can give you imme- 
diate delivery of these popular grades — KETOS 
oil-hardening, SANDERSON water-hardening, 
AIRDI 150 air-hardening, and NU DIE V hot- 
work tool steels. 

\sk your local Crucible representative how 
you can save time and money by using Crucible 
Hollow Tool Steel Bars. Call him today. at our 
nearby Branch Office. Crucible Steel Company 
of America, Henry W. Oliver Building, Pitts- 
burgh 22, Pa. 


C K U C i 9 LE} first name in special purpose steels 
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CLESFORGE YX /264 DRILLS 


CQive e MA at CA Mod My CGyend 


On every job —no matter how difficult it may be — you'll appre- 
ciate the extra quality in these famous drills. They produce 
better work faster, at lower cost. No other drill gives you 

such outstanding performance and economy. 


THE CLEVELAND TWIST DRILL CO. 


1242 East 49th Street Cleveland 14, Ohio 
Stockrooms: New York 7 * Detroit 2 * Chicago 6 + Dallas 2* San Francisco 5 * Los Angeles 58 
E. P. Borrus, Ltd., London W. 3, England 


TELEPHONE YOUR If STRIAL SUPPLY DISTRIBUTOR 























Mallory No-Chat Shanks 


can multiply tool life 


W' orn out after 6 pieces, 
earbide tip on a conventional steel shank 
broke down when form-cutting a 
hard tungsten alloy. Depth of cut—0.188” 





Compare these unretouched photographs 


Still good after 2000 pieces 
on the same job is this carbide bai red to a 
Mallory No-Chat shank. Cuts are much smoother; 
irface finish is 18-25 microinches RMS. 











FPYOOL CHATTER when cutting hard materials, grinds. It lets you make cuts into long, deep 
| operating at high surface speeds, or taking bores without resorting to oversize shanks or 
hear V cuts al long overhang can be grea tly special fixtures. 
reduced by the use of Mallory Vo-Chat , 
—_ nd boring bars. The secret of this No-Chat shanks are re-usable. New tips are 
inusual performance is the unusual physical readily brazed in place. The material does not 
characteristics of the NoChat Allov. A anneal, and grain growth is no problem. 
product of Mallory metallurgical research, rn : os. a es es 
‘ Square and round No-Chat stock is available 
this unique material has fivice the density in a variety of sizes suitable for lathe, planer, 

ad 75 more gidity than cold-rolled steel. hori : 4 sh: ay ls Write Mallory 

Oring and sNaper tools. rite to Mallory 
Vo-Chat dampens out tool vibration at the today for technical facts . . . and for a con- 
oures giving vou longer life, smoother sultation by a Mallory specialist on your 
machined irfaces, longer runs between specific tool problem. . 
™ . . PR MALLORY & CO inc ¢ 
Kxpect more...Get more from MALLoRY 
Matthey & Mallory, Ltd., 110 Industry Street, 











P.R. MALLORY & CO. Inc ferving Industry with These Products: 
Electromechanical—Resistors * Switches ¢ Television Tuners © Vibrators 

A L LO ~ Electrochemical—Capacitors « Rectifiers * Mercury Batteries 
Metallurgical— Contacts *« Special Metals and Ceramics * Welding Materials 


P. R. MALLORY & CO., 














Inc., INDIANAPOLIS 6, INDIANA 





For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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\atest addition to 4 famou 





ODEL 2B-3¢ 


SPIRAMATIC \GMIL 





M 
G 


s line of Precision Boring an 


Model shown is the pa Psy, : 
NEW 2B-36 bee 2 : > 
SPIRAMATIC JIGMIL a 


available with 


3” diameter spindle bar 
36” vertical travel 
48” horizontal travel 


Table 48” x 30” 


— 


October 1955 
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d Milling Machines 
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DEVLIEG MACHINE COMPANY 
\ 450 Fair Ave., Ferndale - 
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2772, Georiess Drill Heads 


put big advantages to work for you 





ft 
ey Any number of holes 





A Zagar drill head is never obsolete. Zagar can re-locate spindles for other hole patterns. 


Can you visualize the savings made possible by drilling up to 1000 holes 
at one pass? Zagar standard practice can handle any machinable material 
up to 1%” diameter. Holes of varying diameters can be drilled to form 
any pattern. Zagar Gearless Drill Heads, their efficiency proven by many 
years’ success, can be installed on existing drill presses. Or, Zagar will lay 
out the necessary tooling for your entire job. May we see your sample 
parts and study your requirements? There is only one right answer—one 
best answer—for those requirements. May we supply it? 





Let ZAGAR tooling plan 


the complete job for you 






Whether your runs are long or short, let 
Zagar engineering survey your needs with 
a view to saving you the cost of special 
machines. In the case at the right two 
lines of standardized self-clamping drill 
jigs ream, tap and drill an aluminum die 
casting, both valve body and cover. The 
problem of limited production was readily 


solved. What, sir, are your requirements? 
ZAGAR TOOL, INC. 24000 LAKELAND BOULEVARD, CLEVELAND 23, OHIO 


Get more information 


TOOLS FOR INDUSTRY via Zagar’s Engineering 
and SPECIAL MACHINERY ian 
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Standard and Special 
Drilling . . . Boring . . . Tapping 


B AK ad FR Keyseating and Contour Grinding Machines 


BAKER BROTHERS, Inc. 


TOLEDO 10, OHIO 
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ATKINS 
TEETH 
BITES 





TUNGSTEN—HIGH SPEED MOLYBDENUM— SOLID MOLYBDENUM—WELDED EDC 

Silver Steel blades for cutting hard, Silver Steel blades for general purpose Silver Steel blades that are shatterpro 

xtra rough steels and highly abrasive cutting of all metals. for top production and extra life in ge 
naterials. eral purpose cutting. 


THE ATKINS LINE ALSO INCLUDES: 





@ metal cutting band saws @ carbide tip saws 
@ circular metal saws @ precision ground flat stock 
@ segmental metal saws @ files 
@ shear blades @ machine knives 





ATKINS SAW DIVISION 


BORG-WARNER CORPORATION 
'inDiANAPOLIE S 9, inoDIEeANA 














DISTRIBUTOR 





YOU CAN INDUSTRIAL 





YOUR 





DEPEND ON 











PRECISION-GROUNE | « 











NEW 1800 SERIES 
DOUBLE HEAD GRINDER 


(Specially equipped for grinding 
jet turbine blades) 





~ 


~ 800 S694. >) 
ai te a 
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Free Catalog! —~ 


For complete details on Fraventhal 1800 


Series Double Head Grinders, 
MACHINE TOOLS write for catalog. 


Frauenthal Division 


The Tool Engineer 









(‘OMPONENTS... 


WHATEVER YOUR FIELD OF INDUSTRY With Frau- 
enthal precision machines, you're able to grind diame- 
ters and related surfaces without changing setup of 
the workpiece and obtain accuracies within .000200”. 
This assures consistently uniform precision in concen- 
tricity, parallelism and roundness. 

The accuracy and versatility of Frauenthal equip- 
ment is unequalled in the machine tool field. Difficult 





ih work-pieces those impossible to handle on conven- 
tional horizontal grinding equipment — are handled 

i) with comparative ease on these unusual machines. 

1 Four different series of machines are available af- 


fording table sizes up to 140”. The 1800 Series Double 
Head Precision grinder, illustrated at left, is now avail- 
able with a maximum swing of 72” and various table 
sizes to suit customer specifications. 

For complete details, contact Frauenthal of Mus- 
kegon, Michigan. 


it ORDNANCE 


TURBO-JET ENGINES 


ae 


MACHINE TOOLS — Modern day machine tools are re- Frauenthal equipment. Thin section parts, which are un- 
lired to produce piece parts to greater accuracy than stable due to their design, are ground on the horizontal 
er before. Therefore, machine tool components must be rotary table of the 1800 and 3100 Series machines. The 
ore precise to the nth degree. With Frauenthal grinders compound and spindle angle setting features permit the 
u can grind collets, chucks, spindle sleeves and similar grinding of surfaces normally inaccessible on conventional 
ponents under simulated assembly conditions to as- equipment. 





ire concentricity, parallelism and roundness. Eliminate 
istly and time consuming hand scraping and grind plated 
arts prior to and after plating for increased wearability. 





ORDNANCE — Large bearings and housing components for 
ordnance applications are ground on the 1800 and 2200 
Series grinders. Applications vary from aircraft gun turret 
TURBO-JET ENGINES — Diffuser cases, rotors, compressor bearings to the large turret bearings required for tanks, 
iscs, vanes, etc., are components of jet engines ground on motorized gun carriages, radar and naval gun mounts. 








THE KAYDON ENGINEERING CORP. 


MUSKEGON, MICHIGAN 
} 
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PRODUCTION 
VERSATILITY 


ON A GREENLEE 6-SPINDLE 
AUTOMATIC BAR MACHINE 


Greenlee Automatics provide accurate and fast production 
of an almost endless range of parts. Standardized 
tooling, wide open tooling area, interchangeable 
cross-slide cams, built-in threading drive, rapid 
stroke-setting and other Greenlee advantages 
provide great versatility, assure a quick and 


generous return On your equipment investment. 


GREENLEE 


GREENLEE {ts *". 
© 


ROCKFORD, 


WLINOIS 








PHONE ROCKFORD, ILLINOIS 3-4881 
TO HELP SOLVE YOUR PRODUCTION PROBLEMS 
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ILTER...REGULATE...LUBRICATE with this 








Schrader “= Lub-air-ator 


est sintered filter- Regulates line pressure 
automatic - down to 5 to 125 psi 
pletely rustproof- by turning handle. Vari- 


us sizes ous sizes—flow capac- 


ities i 


sintered Bronze 
Filter Minimum 
pressure drop. Re- 
novable filter eas- 
y cleaned without 
Jisturbing piping 


Whirling Action 
throws water and 
foreign materials 
to sides and bot 
tom of bowl 





Sturdy Transparent 
Bowl permits con- 
tant visual policing 


Drain Cock makes it 
easy to biow out for 
eign material 


Easily maintained. No moving parts—can be serviced without disturbing pipe connections 


Now! An all-in-one installation! The Schrader LUB-AIR-ATOR. 
This new, quality unit is designed to do these three important 
jobs: filter clean the air as it moves through system—regulate air 
to proper pressure requirements—lubricate moving parts in the 
correct amount to minimize wear and friction. End result: your 


valuable air tools give longer trouble-free service. 


Use a Schrader LUB-AIR-ATOR wherever you need dependable, 
safe air service. And... if you design products with air equipment 
and controls—“build in” the Schrader LUB-AIR-ATOR. Its quality 
complements your equipment. For a fully illustrated specification 
sheet write us! Act now! Address A. SCHRADER’S SON, Division 


of Scovill Manufacturing Company, Incorporated, 462 Vanderbilt 
Avenue, Brooklyn, New York. 


LEADERS IN AIR CONTROL SINCE 1844 


REG. U.S, PAT. OFF 


October 1955 FOR FURTHER INFORMATION, USE READER 


Body—Bonnet and in 
terior parts are corro 
sion-resistant and re 
placeable 


Highest Capacity— 
Finest Response- 
Longest Life 
Gauge mountable 
on either side 


— 
Wide operating 
pressure range. 
Vibrationproof - 
holds adjustment 


Handy Drain Cock. 
Sediment easily re- 
moved 


SERVICE CARD; INDICATE A-10-47 





, Automatic Lubrication 


with sight feed. Adjust 
oil flow while you 
watch 


Sliding-Seal 
port permits 
easy ref 


Sturdy Transparent 
Bow!—‘ pint capac 
ity. Oil level always 
evident. Refill with 
out shutting off air 








i ILLINOIS 
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New Be 
versal | Grinding Machines are 
making new operating economy 
anes ‘for internal and ex- 
ternal “grinding. For example, 
an exclusive Set-Diamond 
wheel truing attachment cuts 
dressing time on average 
ternal jobs as much as 60%! 
It's an “optional” you'll want. 
Other outstanding exclusive 
features provide: instant com- 
bination of separate manual 
operations into full automatic 
' cycles . . . external or internal 
relaiareliare Misr hela meehaeiiiele) ia) 
any position . ... multiple-taper 
grinding at one set-up... 
and super-accuracy periorm- 
ance that makes sizing to 
0.0001” routine! A unique 
combination of ‘lexibility 
and accuracy — the perfect 
“bridge” between conven- 
tional universals and 
single-purpose machines. 
Four machine sizes — all 
eM ellele)(-Maliamstcat tic m 
Write for ful' details. 


Brown & Sharpe Mfg. Co., : 


Providence 1, R. I. 


Exclusive Time-Saver. Set-Diomond internal wheel truing attachment (optional 
requires Only one set-up at start of job. Stays on machine. Swings out of way 
during grindmg ~— swings bock for subsequent dressings. Only one wheel 
positton for sizing complete job. 


wn & Sharpe °° 


BUY THROUGH OUR PAY-AS-YOU-DEPRECIATE MACHINE TOOL PLAN 

















The most important 
when you buy any dimensional 


When a manufacturer makes only certain 





types of gages, he naturally recommends 
these for all applications. For instance, a 
manufacturer who specializes only in Dial 
Indicating Gages obviously cannot meet 
every modern gaging requirement. Neither 
can an Air Gage manufacturer honestly 
recommend his type of gage for every 
measuring job. Those who buy the wrong 
gage can't be blamed if they don’t know 
the facts. 





30 


Where, then, can you get an unbiased 
recommendation? Federal not only makes 
Dial Indicating Gages and an Air Gage — 
the Dimensionair, unequalled for jobs when 
an air gage is required — BUT Federal 
makes a complete line of ALL modern gages 
including Dial Indicating Gages and Air 
Gages as well as combinations of various 
gaging and sorting systems for in-process 
gaging, machine control, and general 
automation. 








The Tool Engineer 














consideration 


Page.... 


Before you decide what gages you need, bring 
your problems to Federal. Our engineers, with- 
out bias, will suggest the best solution... and 
may save you considerable money. Write or 
call us today. 


FEDERAL PRODUCTS CORPORATION 
Dept. 1K Providence 1, Rhode Island 
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AIR-ELECTRIC GAGES 
AIR GAGES 


Accessories, Special 
Adjustable Hole Gages 
Adjustable Snap Gages 
Air Probes 
Attachments 
Automation 
Continuous 

Flatness 

Grinding Gages 
Multiple 

Plugs 

Recording 

Rings 

Special 


AUTOMATION GAGES 
Employing all gaging systems 
Continuous 

In process 

Machine Control 

Sorting 


DIAL INDICATOR GAGES 
Caliper 
Circumference 
Comparators 
Concentricity 
Continuous 
Curvature 
Depth 
Grinding 
(,roove 
Height 
Hole 
Micrometer 
Modified 
Multiple 
snap 
Special 
Thousands of Desien 
Squareness 
Test Sets 
Thickness 
Thread 
W idths 


etc. et< 


DIAL INDICATORS 
The only complete line 


REGULAR TYP! 
5 Sizes 
66 Basic Models 
(132 Different Dials) 
Hundreds of Variations 
9 Graduation Values 
11 Ranges 


Ask } EDERAL Hirst 


FOR RECOMMENDATIONS IN MODERN GAGES . 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-5! 


SUPER-SENSITIVE 
1 Sizes 
S Models 
’ Graduations 
’ Ranges 
PERPENDICULAR 
INDICATORS 
? Sizes 
& Models 
) Graduations 
? Ranges 
PEST INDICATORS 
( TESTMASTER ) 
Non-Magnetic 
Perpendicular Type 
Regular Type 
] Siz 
Ss Models 
1 Graduations 
1 Ranges 
DIAL INDICATOR TEST SETS 
W ETPROOF INDICATORS 
LONG RANGE INDICATORS 


ELECTRIC-DIAL 
INDICATOR GAGES 


ELECTRONIC GAGES 
Automation 

Continuous 

Multiple 

Special 

Super Master Comparator 


GRINDING GAGES 
(continuous) 

Air 

Automation 

Air-Electric 

Dial Indicator 

Electric 

Electronic 


MICROMETERS (indicating) 


MASTER SETTING DISCS 
AND RINGS 


MULTIPLE DIMENSION GAGES 


IN-PROCESS GAGES 
Air 

Air-Electric 

Dial Indi ator 
Electric 

Electronic 


Thousands of Special 
Designs for Thousands of 
Special Needs 


or Automation Gaging 
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Here’s the new high speed tapping attachment for 
SHORT RUNS—CONTINUOUS PRODUCTION— AUTOMATION ! 





Ute the SBPER |. 


Permanently lubricated | 
ball and needle bear- 

















ings throughout ! 





Toggle-type clutch 
gives ultra-sensitive 


Helical gears—1 to 1 


reverse ratio! 


forward and revers- 
ing response. 





For high speed production tap- 
ping—Jarvis TORQOMATIC pays 


for itself over and over again! 


Single collet performs 
full range of tapping 
operations. 


i 


Here's the business end of 
the TORQOMATIC .. . gives 
phenomenal tapping SPEED! 





WRITE NOW! 


Send for bulletin and prices. 
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SPEEDY, PRECISION PRODUCTION 


CUTS DIESEL ENGINE BLOCK COSTS 





CAM and CRANK FINISH BORING and FACING 
OPERATIONS DONE SIMULTANEOUSLY ON 
4.3 PARTS PER HOUR AT 85% EFFICIENCY! 


New NATCO BORFACE machine, employing two 
heads, speeds production of diesel engine blocks 
by finish boring cam and crank holes and boring 
and cross-feed facing flywheel case simultaneously. 
The locations and diameters of the straight align- 
ment bores are held to extremely close tolerances. 





The finished facing on the flywheel housing and coo 

RIGHT HAND HEAD OPERATIONS 
Finish bore 7 (in-line) main bearings 
within .0025” total indicator reading. These toler- Finish bore oil retainer and cover 


Finish bore 4 (in-line) camshaft bearing inserts 
Finish bore 2 holes 
of the NATCO BORFACE and because all operations LEFT HAND HEAD OPERATIONS 


are performed with one locating of the part. Rough, semi-finish and finish bore and rough, 
semi-finish and finish cross-feed face flywheel 


housing and cover. 


to help you solve your problems in 
Drilling, Boring, Facing and Tapping 


cover is held square with the crankshaft bore to 


ances are made possible by the built-in accuracy 





NATIONAL AUTOMATIC TOOL COMPANY, INC., Richmond, Indiana 


B) 4 CHICAGO, Room 202, 6429 W..NorM Ave., Oak Park © DETROIT, 10138 W. McNichols Rd. 
BUFFALO, 1807 Elmwood Ave. © NEW YORK, 35 Beechwood Ave., Mount Vernon 
















6” PLA-CHEK GAGI: 
1S ACCURATE to .00005 














PLA-CHEK 


For checking smaller jobs, gages, tools 
and dies, this portable 6” Cadillac PLA- 
CHEK Gage is accurate to .00005”. It 
can easily be checked in and out of your 
tool crib to be used on the surface plate 
or at the machine. It is completely self- 
contained and extremely simple in oper- 
ation. Speeds inspections from minutes 
to seconds. 


Capacity of the 6” PLA-CHEK model can 
be increased by the addition of a 6” riser 
without affecting accuracy or sacrificing 


MAIL THIS COUPON FOR COMPLETE DATA ee, wee Cee TOS mee 
complete details! 


+ ott te RE See ake 


CADILLAC GAGE COMPANY 
P.O. BOX 3806, DETROIT 5, MICHIGAN 


Without obligation please rush complete information on the Cadillac 
PLA-CHEK Gage line to: 


eh ae (2 oe Neel 


Name 


ia oe GAGE COMPANY § 


nm - P.0. BOX 3806 + DETROIT 5, MICH. fae 


Ne eee 


City___ — ____ Zone __ State 


! 
! 
I 
l 
! 
I 
] Company 
| 
| 
l 
| 








wi 
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5 rt Mate note, 


added work capacity 
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Here’s how 


Kodak combines 


with 14-inch 
screen economy 












in the new Kodak Contour Projector model 14-5 


If you make heavy, bulky parts to close tolerances, the 
new Kodak Contour Projector, Model 14-5, has a place 
in your inspection program. 

For the 14-5 combines the heavy-duty work table 
and 8” travel of the Model 30 with the economy of a 
14-inch screen. 

The result: a projector that makes light work of 
checking heavy parts. 

Mechanically, the Model 14-5 provides a large (26” x 
8”) work table built to handle heavy loads without 
measurable deviation. A full 17.5” throat clearance 
helps you position cumbersome parts quickly and 
easily. Table travel of 8” in both horizontal and vertical 
planes speeds measurement. A built-in helix table ro- 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 





tates 15° in either direction for gaging threads or 
similar parts. 

Optically, the Model 14-5 incorporates all the unique 
developments that have made the Kodak Contour Pro- 
jector, Model 2A, leader in its field: bright screen image 
for easy reading, six-station lens turret for instant 
change of magnification, and self-contained Surface 
Illuminator. 

For complete information on the Model 14-5, write 
for the new 12-page booklet “‘Projection Gaging with 
Kodak Contour Projectors.” It tells how this new 
precision projector can help you check parts and com- 
ponents to accuracies of the order of .0001”’—dquickly 
and economically. 





san 


TRADE-MARK 
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IN © —~a new AXELSSON LATHE! 














f oN 
AXELSON 


V2 





AXELSON MANUFACTUR 





‘YG COMPANY 


DIVISION OF U. S. INDUSTRIES, INC. 


6160 $. BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA 





Dealers in Principal Tool Centers of the U. S. 





» / 






still more 
| 2 
@ 
2 
& 


hat makes man hours mean 


Companies concerned with the problem 
of making each man-hour more productive are 
continuously experimenting with the fourth 


dimension—TIME. Here is a machine tool designed with 


that dimension in mind. Axelson engineers have 


attacked the problem of lathe design from the point of view 


of the man who will operate the machine and the work that 


will be performed on it 


You'll find this machine makes each setup easier and faster. 
You'll find more power to get the most out of 
every cut; you'll also find a wider range of available speeds 
speeds that get the most out of M1 types of ferrous and non 
ferrous materials. We’ll be glad to have your nearby Axelson 
man tell you personally about the new Axelson lathe; 


just drop us a line. 
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Shear Manufacturer ups blade life 4 to 5 times ons 


Write for Your 
HURON BLUE SHEET 


A ce t i¢ of facts on 


ena ngand si p treat 


ime ot Huron. Includes 


—— a 


Address Dept. TE-70 





with 


A Chicago bench shear manufacturer pro- 
duced some test blades of Ludlum HURON 
die steel—heat treated to 61-62 Rockwell C. 

Service life of the HURON blades proved 
to be four to five times that of the former 
blades. Resharpenings were reduced 75 to 
80%! Because these new HURON blades 
held an exact rake and maintained a proper 
cutting arc, they easily sheared 346’ mild 
steel or 10 gauge stainless 


Ludlum Huron was developed for use 


For complete MODERN Tooling, call 





Allegheny Ludlum 


FOR FURTHER INFORMATION, USE READERS SERVICE CARD 





A-L HURON DIE STEEL 





where high resistance to wear and abrasion 
is necessary, and where heavy pressure 
rather than sudden shock must be with- 
stood. Huron has excellent non-deforming 
properties, and hardens to a great depth. 

There is an A-L tool steel that will help 
solve your cutting, forming or blanking 
problem. Call our nearest office or dis- 
tributor today, or write Allegheny Lud- 
lum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pennsylvania. 


FINE too. sTeet 
SINCE 1854 
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Here's help in 





VALVES! 


Use the form below to get specific 
information, prices, circuit designs and 
other data you may need on 

hydraulic valves. 

Rivett catalogs 190 standard models 

in all popular sizes, types, actions, 

piston designs and pressures. Nearly 

any hydraulic valve requirement you 

may possibly have can be filled by Rivett. 
And Rivett’s Factory Engineers 

and experienced Sales Representatives will assist 
in planning the most efficient circuits for your operations. 


We are interested in the Hydraulic Valves checked below. 


, , ae , : : Mail This Form Today. Or File 
Send complete literature, specifications, and circuit information Send F P 

quotations on items checked. Have our Rivett Representative call and or Future Use! 

supply circuit information Our specific hydraulic problem is: 


RIVETT LATHE & GRINDER, :nc., 
Fluid Power Division 
Dept. TE-10, Brighton 35, Boston, Mass. 


Hand Double Solenoid Spring Spring Return Deceleration 
Operation Centered Spring Centered Relief 
— Stem Solenoid Pilot Operated ~] Oil Pilot hieadinn 
exer Mounting: Mounting: 
Knob Pipe Sequence 
Action Sub-Plote Pipe Line Direct Operated 
\ a Base Remote Operated 
Manva |_| Double Solenoid No With Int | Check 
Spring Spring Foot ith Integra ec 
Ball Detent Single Solenoid Spring Panel Counter-Balance 
Cam Return Fiow Control Sizes 
— Double Solenoid Spring Check Ya, %, Yr, %, 
Centered ' LV LY 
Direct Solenoid Operated Mounting: , 4 ? 
Oil Pressure Operated : 
Mounting: No Sort Pipe Pressures 
Pipe aa ie Flange 1500 P.S.L. 3000 P.S.I. 
Sub-Plate pring Return i ing L 
Ball Detent Sartng soded Specify Valve Action Desired 
Double Solenoid No iti: ities Pilot Operated 
Spring ——— | Pilot Operated with 
Single Solenoid Spring |_| Air Pressure Operated Pressure Breaker " 
Return No Spring _, Shut Off _ 
NAME TITLE atkins 
COMPANY _CITY i _STATE 





furnishes a complete power package 


VALVES « CYLINDERS + POWER UNITS 
Ale and Hydraulic 
All sizes and types 
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uiz for design Ped J 
engineers who warit » K-77 
greater freedom of design’ 


WHAT ARE U.S. 





\ 


e They are accordion-like, tubular rubber products that have a vers 
e tility and an adaptability impossible to duplicate in connections mad 
MULTI-FLEX e by conventional methods. Produced by United States Rubber Con 
“> e pany, they are made of natural or synthetic rubbers—with or withor 
e cotton, asbestos, glass or nylon fabrics. With few exceptions, all U. § 
e Multi-Flex products are made to order for specific applications. 
7 


PRODUCTS . 


MULTI-FLEX 


This gives flexibility, rigidity, and the ability to take movements in 
axial extension and compression. Other qualities are: 

e Resistance to crushing and fatigue ¢ Resistance to extremes of 
temperatures, abrasives, corrosives, oil, water, and grease e¢ High 
travel ratio. 


PRODUCTS ARE 
CIRCUMFERENTIALLY 
CORRUGATED | 

2 


ee ee ee ee ee ee ee ee eee 





WHAT ARE SOME 
EXAMPLES OF 


MULTI-FLEX ?) 
PRODUCTS © 


Above are shown only six of the various styles of U.S. Multi-Flex boots. Because Multi- 
Flex boets are custom-made, THEY CAN BE “TAILORED” TO MEET THE EXTENSION, 
COMPRESSION AND DESIGN REQUIREMENTS OF ALMOST ANY APPLICATION. 


. 

In industry:. Multi-Flex boots are used for rams in hydraulic presses 
making grinding wheels or other abrasive materials; on adjusting 
screws in grinders and machme tools; for guide rods in mechanical 
stamping presses; for reciprocating parts and for pistons and worm 
gears in a multitude of applications; for any hydraulic cylinders and 
other reciprocating parts requiring protection. 

Any maker of equipment with moving parts which need protection 
should investigate J. 8. Multi-Plex®. For engineering advice, get in 
touch with any of our 27 District Sales offices, or write address below 
for free catalog. 


WIDE 
APPLICATION i 


“U.S.” Research perfects it... 
“U.S.” Production builds it... 
U. S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-meta! Product8 « Oil Field Specialties + Plastic Pipe and Fittings « Grinding Wheelg *« Packings « Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings * Mats and Matting 
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tHe New Britain Macuine Company 


New Britain-Gridley Machine Division, New Britain, Connecticut 


Machines for Making Progress 

Automatic Bar and Chucking Machines 

a Precision Boring Machines 
Lucas Horizontal Boring, Drilling and Milling Machines 
New Britain +6f+ Copying Lathes 
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WHY 
HANNIFIN 


“HY-POWER’ 
RIVETERS 
SAVE YOU 
MONEY 


QUIETER operation! 





This “silent squeeze” method 


= . ‘9 -— . 
gives you (1) rapid advance Here’s the power source for this modern 


riveting method . . . it’s the Hannifin 
“Hy-Power” Generator. This compact 
unit is a combination of motor, pump, oil 
reservoir, automatic control valves and 
high pressure intensifier that quietly sup- 
plies hydraulic pressure to... 


‘ ? = m > 
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...-your “Hy-Power” cylinders—avail- 
able in 714, 10, 1214, 171A, 25, 35, 50, 75 
and 100-ton capacities (more in multiple). Cylinders can either 
be mounted in yokes (portable or stationary) or installed in 
machines of your design. 


to riveting position, (2) high- 
pressure shaping of the rivet, 
cold or hot, and (3) automatic 





reversal as soon as the rivet is 
formed. Why are these rivets 
stronger? Because with this 





method the rivet shank ex- 
pands to completely fill the hole and, as the metal flows to shape 
the heads, fillets are formed under both heads. The rivet is work- 
hardened, too, and every rivet is uniform. 





Yes! From the time the but- 
ton is touched it takes only 
244 seconds to head a 3%" 
rivet. “Hy-Power” is safe, too! 
For the stroke can be inter- 
rupted and the ram reversed 
automatically anywhere in the 
cycle, simply by releasing the 
control button. 


HANNIFI 


Hannifin Corporation, 519 S. Wolf Rd., Des Plaines, Ill. 
Air and Hydraulic Cylinders ¢ Hydraulic Presses ¢ Pneumatic Presses e “Hy-Power"’ Hydraulics e Air Control Valves 


GET THE FACTS! 

Get Bulletin 150. Learn why cost-con- 
scious firms in many fields use ““Hy-Power.”’ 
Just write for your copy of this 32-page 
book. We'll mail it promptly. 
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UTTERFIELD © 






PA 


A COMPLETE LINE OF QUALITY... Gay | MTA y, 
= now available from your Butterfield distributor. Drills are made a A ee Pi 25 


e same exacting standards as Butterfield Milling Cutters. Pay »s. Dies. 
mers. Counterbores and End Mills. FOR FAST, ECONOMICAL SERVICE 


UNION TWIST DRILL COMPANY CALL YOUR 
BUTTERFIELD DIVISION BUTTERFIELD 


DERBY LINE, VERMONT, JU. 
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Cut Setup and 
Inspection Costs 


with these 
TAFT-PEIRCE Specialties for Precision Work 


FOR SETUPS 





T-P COMPOUND SINE ANGLE PLATE 


offers a fast, accurate way to set up angles from 
0 to 90 degrees in two planes simultaneously. 
6” x 6” base. Simple Sine Angle Plate also 
available. 


T-P TOOLMAKER’S 
ADJUSTABLE KNEE 


simplifies inspection or setup of 
angular work. Graduated quad- 
rant and vernier reads to 5 min- 
utes of angle. 


? T-P ADJUSTABLE 
ANGLE PLATE 


tilts and turns. Makes com- 
pound arigles easy to set up for 
machining. Both tilting table and 
rotating base are graduated from 
0 to 90 degrees in each direction. 










4 T-P SINE BARS & 
SINE BLOCKS 


First conceived and built by 
Taft-Peirce, they locate 
work to any given angle 
within very close lim- 

its. Blocks have tapped 

holes for clamping. 


rf. 





T-P MULTIPLEX ANGLE IRONS 


All surfaces are scraped accurately flat 
faster, easier setups. Other types availa 
include Duplex Angle Irons, Slotted A: 


Irons. 














e 


Irons, Toolmaker’s Knees, and Measuri 
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FOR INSPECTION 






T-P DIVIDING HEAD 


ffers a rapid, accurate means of 
lividing the work circle. Used in 
neasuring and inspecting splines, 
sears, cams, and other parts. Di- 
‘ect readings to 6 seconds of arc. 












> BENCH CENTERS 


lify inspection of cylindrical work. Have unusual 
lity and permanent accuracy. This is typical of 
wide range of inspection tools available at 
laft-Peirce. T-P TAPER TESTING FIXTURE 


combines a 20° Sine Block with a pair of adjust- 
able mounted precision centers. Checks tapers to 
high degree of accuracy. 







FOR 
SURFACE REFERENCE 









T-P 


GRANITE SURFACE PLATES. T-P STEEL AND BOX PARALLELS 


Extremely fine grain of T-P granite sur- are available in a complete line of stock sizes. Also, 
face plates provides smoother, more Planer and Boring Machine Parallels, Levelling 
wear-resistant surface. Assures top pre- Straight Edges, and Steel Straight Edges. 


cision over longer periods. Cast iron sur- 
face plates also available. 


T-P CYLINDRICAL SQUARES 


Used with T-P Sur- 
face Plate, they pro- 
vide a convenient ac- 





T-P UNIVERSAL SQUARES 


curate reference line High precision squares that can be used in any 
for any vertical position. Hard rubber center facilitates gripping 
work-surface. ... prevents hand heat from reaching block. 











For the complete story on these items and many more, write for your copy of the Taft-Peirce Handbook. 


THE TAFT-PEIRCE 
MANUFACTURING 
COMPANY 


WOONSOCKET, RHODE ISLAND 
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Were putting our “KNOWS” in your 


YOU can take Allen quality for granted 
... because we don’t! 


Long-time Allen customers get into 
the habit of taking Allen quality for 
granted. They can do that safely, too 
— because we never take quality for 
granted here at Allen. 


Quality’ control here begins with 


raw materials; theyre right, or we 
don't use them. Tools and gauges are 
tested and _ certified they re 
Allen chart monitors 
every machine 
immediately any variation from stand- 
ards, insures the uniform precision you 
can rightly expect from Allen. Plating 


before 
used control 


process, corrects 


and heat-treating processes are just as 
rigidly controlled. And at the time of 
packing, we check again for quality. 

Allen quality— No. 1 quality in 
Socket Screws —is built-in! You can 
depend on Allen Socket Screws, 
wherever you use them, to outperform 
and outlast all others. 

Allen engineers are always ready to 
help you with applications of Allen 
Socket Screws to your products. They 
have a wealth of experience in socket 
fastening — ask them to put 
their “knows” in your business. 


screw 





business 











When ordering through you: 
local Industrial Distributor, 
specify genuine 


Allen Socket Screws 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut 














Y Campbell Abrasive Cut-off Machines 





There is a 
CAMPBELL Abrasive Cut-Off 
‘s¢weewewteent Machine to handle ALL SIZES 
"ge of high-alloy steel- 

| quicker, cleaner, and 


‘conmnsower MOFe economically 


diam. solid, 2” tubing. 











= =. y, | 
a 2a (’) Check these 


Model 223 Wet abrasive cutting 

Hand-operated bar cutting machine with capacity to cut CAM PBE LL Featu res 
machine. Cap. 2” diam. 6”diam. solids. 

solid, 4” tubing. 


Quality cuts—free from surface hardening 


O 


Cut-off lengths held to close tolerances 





Cuts exceptionally smooth and burr-free 





= ¥ 
Model 265 Model 480 
Hydraulically-operated with For wet abrasive cutting 


capacity to cut 2” diam. stock to 8” diam. solids. 
solid, 4” tubing. 


Subsequent milling or grinding eliminated 
Accuracy of abrasive cutting reduces scrap loss 
Quick, accurate cutting brings high production 


CAMPBELL Engineers will run tests for you 


QOOO00OQ 





— i 
SS ay “~, ee . * * . ” 
Model 302 Model 509 Send for DH-301 "Principles of Abrasive Cutting 
Horizontal wet abrasive cut- Rotary-oscillating-hydraulic Find out what a CAMPBELL Abrasive Cutter 
ting machine for flat or ir- wet abrasive machine. Cuts dof 
regular shapes. tubing to 9” diam. can Go ror you 


Model 406 Cami Machine Dj 
High-speed machine 
with capacity to cut 6” 


diam. solidsin seconds. 


7 


AMERICAN CHAIN & CABLE 


945 Connecticut Avenue, Bridgeport 2, Connecticut 
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machined per grind 


Hayves STELLITE 98M tools 1.000 of 


machine 





the st 





rque converter turbine wheels between grinds. Fifteen 





1 if 
ine’un tO) 


machine the three rims. There are 33 weld 





ne of the rims where the vanes are joined to it 












revolution a HAYNES STELLITE tool euts through 







| | spots. It makes 2,100 interrupted cuts per wheel 

er two million per grind, In addition, all 15 tools 

| 1 the shock set up by vibrations of the thir 
Lor 

| are double indexed on an 





automatic lathe 
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TRADE MARK 





“Haynes 


ana 
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White vistts Wee 
LUMA TE ue 


for the booklet, “Haynes STELLITE Metal-Cutting Tools.” 


A Division of Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 
Cleveland - Detroit - Houston - Los Angeles - New York + San Francisco - Tulsa 


PRODUCTION DATA 







33 Hid wont Material.........S.A.E. 1008 Steel 


Stock Removal. ... Ye in. 


Speed..........- 500 S.F.P.M. 





“ _- — CTs SS . per rev. 
- 
— ee § Cooldnt......... Oil Emulsion 
\ > 
N ee hares ore Haynes STewuite 98M2 : 
QW 
Ny 


Six stations. Spindle speed is about 160 revolutions pel 
minute. Feed rate is 0.0075 in. per revolution. Machining 
speed is 500 surface feet per minute. Total machining tim: 
per turbine is 28 seconds, and approximately 125 wheel: 
are finished in an hour. The HAYNES STELLITE tools operat: 
for a full eight-hour shift without chipping or spalling. 
HAYNES STELLITE tools have an unusual combination of 
red hardness and toughness. They remove metal fast becaus 


they can take deep cuts at heavy feeds. For full details writ 


ES STELLITE COMPANY 





ire registered trade-marks of Lnion Carbide and Carbon Corporation 
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WEW EX-CELI-0 MACHINE 


sntours valves by direct cam action (no levers) 


ct 


SS 


NEW EX-CELL-O CAM BORING MACHINE, 
Style 312, equipped with two spindles and 
tooling for operations on valve heads. 


VALVES ARE CON- 
TOURED, faced, turned, 
and taper-turned. This 
drawing shows the two 
tools used in each sta- 
tion. The paths they fol- 
low on the workpiece are 
indicated in heavy lines. 


CAMS CHANGED IN 
MINUTES: Cam as- 
sembly swings out 
for quick change of 
operation. All motors 
are outside the base. 


Ex-Cell-O’'s new Style 312 Precision 
Boring Machine operates 


with direct cam action—is fast, 


accurate, automatic—is solid 


and rugged to handle tough jobs 


of precision contouring, boring, 


turning, facing, and grooving. 


For full information contact your 


Ex-Cell-O representative 


or write 


CONTOURING AC- 
TION: Cams act di- 
rectly on the slide— 
NO LEVERS. Separate 
cams for table and for 
cross slide are both on 
one shaft, giving exact 
co-ordination. 


Ex-Cell-O in Detroit. 


CROSS SLIDE 
—— 
{+} 


CROSS SLIDE 
FOLLOWER 


} 
CROSS SLIDE CAM wa 


EN @alia | a 
TABLE 


TABLE TABLE CAM 
FOLLOWER 


CHIPS, COOLANT CANNOT 
ENTER THE BASE. Large chip 
chute is cast integral with 
the solid top of the heavy 
nickel iron base. 


55-1 
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DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS 


GRINDING SPINDLES ¢ CUTTING TOOLS © RAILROAD PINS 


AND BUSHINGS © DRILL JIG BUSHINGS * AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 

















IMAGINATION AND BELLOWS PNEUMATIC DEVICI$ 
INCREASE PRODUCTION OF A STANDARD “KICK” PRES3 
FROM 3 PARTS PER MINUTE TO 25 PARTS PER MINU17: 


OPERATION: Staking cap and core assembly for shock mounts 


INTERVIEW WITH MR. oo! PLANT SUPER- 
INTENDENT OF EEE FROM TAPE RECORDING | 
TAKEN IN THEIR PLANT AT WATERTOWN, MASS. The ease with which Bellows Air Motors 


can be electrically interlocked and con- 
trolled simplifies greatly designing for air 


Mr Ce Fe!) es about this machine. operation. 


We attached a Bellows Air Motor to a standard kick press to replace the 








> © 


man’s foot, added a Bellows Rotary Feed Table to feed the parts and 
stepped up production from approximately 3 pieces per minute to 
about 25. This one machine took the place of 5 kick presses. Once this 
machine was rigged up, we had no further use for the other four. 


Q. But there is a riveting machine as well as a kick press on the unit we are 
photographing, Mr zr, 


A. Recently we tied in a high speed riveter to the set-up in order to use the 





rotary feed table on two different operations. On this second operation, Bellows Air Motors will operate in any 

we are peening an aluminum rivet. When the riveter was operating position and are made in bore sizes, from 
, ” wu : h, in a 

manually a sharp operator could produce 220 to 225 parts per hour. 1” to 4%2” in any stroke length, and i 


: range of mounting styles. 
This way we get about 1,080 per hour. . pints 
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low does it happen that you have two somewhat un- in two weeks. We worked overtime to get this machine 


lated operations on the same machine? working. We weren't too fussy about how it looked 


) here was such a fabulous increase in production in the I'm happy to say we produced the 180,000 parts in 


lenty of time to s: ro 
taking operation that it wasn't necessary to keep the premty OF time tO satiety Our Customer. 


nachine operating all the time. I got the idea that by QO. In your mind, Mr. MMMM nat is the 


ieing in the riveter to the same Bellows Rotary Feed outstanding feature about Bellows pneumatic equip 


Table we could do two operations on the same ma- ment? | | 
hine. I outlined my problem to your Bellows Field | 
Engineer and he spent a couple of hours showing me A. I would say on all our machines that are now operated 
what could be done and how it could be done witt with Bellows equipment the fatigue factor has been 

» ‘ = : . | 

F Bellows equipment. I took his advice and immediately definitely lessened. The people have but one thing to 
purchased the equipment. We put it together here al do — that is load and unload the machine. The machine 
ire just tickled to death with the results travels at a constant speed, they get themselves in tune 


' The machine goes through its work cycle, it doesn’t hit 
Out in back awhile ago, you said something about the a a 
1] ; } . rae too long, it doesn’t hit too short. The cycle is controlled 
Bellows equipment arriving just in the nick of time. ’ "7 
quip § J 7 an much better than it could be manually. Wherever we 


The equipment arrived just as we had a terrific demand can put the skill of a man into a machine, we're one 
for one type product — in fact, we had to produce step farther towards our goal: everything perfectly con- 
something like 180,000 of these cap and core assemblies trolled with a minimum of human effort. 


eee ee@ense@e#eeteeetentv_eeneeeeeeesemUmetmUPrmUCUC HMhCUC OrmhUCUCOrChUCUChCrChUCUCrrCUCUCrCUMC]!L]LCUc!]}]HU]OUMHMUCUMHMCUCUMHMCUCUCOrCUCOrChCOrCUCPrCcMOrCcMOCUCMrCUCUMOrCUCUCMOhrChUCMOCMOOrChC CM OCUCUhH!}HCUMHCLUh]}CUMhHUhUCUChU(C< hCUrF 


HOW YOU CAN USE BELLOWS “CONTROLLED-AIR-POWER” TO 
: DEVELOP LOWER COST PRODUCTION FROM COUNTLESS 


. . 
STANDARD MACHINES : 
. . 
. * 
® . . . . ° 
‘ Bellows pneumatic devices are compact “packaged” power units that serve as auxiliary sources to move . 
° parts or tools to position, feed cutting tools through work, clamp and hold parts or perform virtually . 

4 . 
; any push, pull, lift or turn motion. They can be electrically interlocked with each other for accurate safe ° 

| ° sequencing. They can be quickly and easily installed on such standard machines as drill presses, milling . 
; machines, grinders, kick presses, riveters, etc., or can form the working heart of an almost unlimited : 
. number of low cost, tool-room-built special purpose machines. . 
° . | 
a 7 
® . 
° . 
YOUR BELLOWS FIELD ENGINEER CAN SHOW YOU HOW — OR WRITE ; 
. 
FOR FREE FOUR COLOR BOOKLET ‘ 
‘ . 
. . 
; There are more than 100 full time Bellows Field Engineers located in every major industrial area in the 5 


United States and Canada. You'll find them listed in the phone book under “The Bellows Co.” (In Canada, 


. 
under Bellows Pneumatic Devices of Canada, Ltd.) You'll enjoy talking to a Bellows Field Engineer. He 
has at his finger tips the accumulated experience of thousands of manufacturing plants who are finding : 
in Bellows “Controlled-Air-Power” effective ways to lower production costs. Phone him today — or ° 
write direct to Dept. TE 1055, The Bellows Co., Akron 9, Ohio, for a copy of “How to Lower Produc- : 


tion Costs with Air.” 





a rhe Bellows .co. 


poud ie), Be), | ie) 
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Jack ‘ HEINTZ 


Pal 


Jack & Heintz Inc. silver brazes 
over 25 different parts on this 
15 KW,10,000 cycle TOCCO machine. 





with Induction Brazing 


When Jack & Heintz engineers switched fromtorch The part shown is just one of over 25 parts, large 
brazing to automatic induction, brazing cost of these and small, which alert J] & H engineers have con- 
inverter brush mounts fell from $.05 to $.006 each verted from old-fashioned brazing methods to mod- 
—a reduction of 83% in direct labor costs alone! ern, automatic TOCCO. Overall brazing costs 
Additional savings result because less cleaning is (TOCCO brazing versus former methods used) are 
required after TOCCO, and fuel costs are much down 75% —brazing speed, up 100%. 


low er, too, 


If the manufacture of your product involves brazing, 


While costs dropped, production on the part zoomed heat-treating, forging or melting of ferrous or non- 
—ftrom 40 to 360 brazed assemblies per hour. Fur- ferrous metals, don’t overlook TOCCO as a sound 
thermore, rejects and scrap, formerly high, are now _—_— method of increasing production, improving prod- 
negligible. 


uct quality and slashing costs. 


THE OHIO CRANKSHAFT COMPANY Paap eerste: ——— 


DT THE OHIO CRANKSHAFT CO. 


Dept. G-10, Cleveland 5, Ohio 





Please send copy of “Typical Results of 
TOCCO Induction Brazing and Soldering”. 


Name 





Position 





Company 








es 





| 

| 

| 

| 

| 

Address : 
| 

- 
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Officers 


it born, Jr. 
nt 
Cleveland, Ohio 
Hi C. MeMillen 
resident 
Bedford, Ind 
Ha E, Collins 
resident 
Houston, Texas 
R nd C. W. Peterson 


President 
Toledo, Ohio 
\ Ewing 
President 
Los Angeles, Calif. 
Harold Dale Long 
urer 
Chicago, Il. 
John X. Ryneska 
fary 
Lynn, Mass 
Harry E. Conrad 
itive Secretary 
Detroit, Mich. 
\llan Ray Putnam 
Executive Secretary 


Detroit, Mich 


Board of Directors 


H. B. Osborn, Jr., Chairman 
Cleveland, Ohio 
4. B. Clark 
Cleveland, Ohio 
H. FE. Collins 
Houston, Texas 
|. P. Crosby 
Lexington, Mass. 
W. G. Ehrhardt 
St. Louis, Mo 
Wayne Ewing 
Los Angeles, Calif, 
(G. A. Goodwin 
Dayton, Ohio 
Ben J. Hazewinkel 
South Gate, Calif. 
J. O. Horne 
Rochester, N. Y 
H. Dale Long 
Chicago, Ill 
H. C. MeMillen 
Bedford, Ind. 
G. A. Rogers 
Montreal, Quebec 
C. M. Smillie 
Detroit, Mich 
R. A. Smith 
W. Hartford, Conn. 


Editorial Committee 


Joseph L. Petz, Chairman 
Poughkeepsie, N. Y. 
Gustave B, Berlien, 
Vice-Chairman 
Oakland, Calif. 
Lee M. Davis 
Springfield, Vt. 
Harold W. Hagle 
Wesleyville, Pa. 
Ralph F. Mueller 
St. Louis, Mo. 
Donald E. Wernz 
Baltimore, Md 
D ld E. Zierk 


Dundee, IIl. 


They Paid the Price—But! 


When the smoke of the battles had cleared the air 
without bursting into flames. Ford, GM and others had 
agreed to lay a lot of cash on the line—and they don't 


spend that kind of money foolishly. 


Yes—they are virtually assured of freedom from labor 
problems for three years and now have a management 
clause in the contracts which permits them to “run the 
plant.” But more important they are counting on the 
fact that the many technological advancements of the 
past which have given rise to such tremendous increases 
in productivity will continue to serve them in the future 
and at an ever increasing rate. 

They were willing to pay the price because they have 
faith in America and know they can count on the tool 
engineers to continue to show them cheaper and _ better 


ways of producing more goods for more people. 


Wh a Later Shy. 


PRESIDENT 


for rounding « chamfering « pointing « burring 
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NO. 55 | 


For rounding, pointing, chamfering or burr- 
ing external and internal — 
spur gears e helical gears 
clutches e splines : 
Typical production—rounding or pointing 
8 pitch 30 tooth gears—55 net hourly. 


NO. 65, 


For pointing or chamfering external and 
internal — 

clutches e spur gears 

bevel gears e splines 
Typical production—pointing 10 pitch 30 
tooth gears—100 net hourly. 


Flexibility for handling a wide variety of 
gears. 
Rugged, heavy duty construction for con- 
tinuous high production or job shop oper- 
ation. 
Short setup time (as little as 15 minutes) for 
changing from one gear to another. 
Simple, inexpensive tooling. 

NO. 75 Push button controlled automatic cycle. 


Hydraulic power work clamping. 
For burring or chamfering both ends at the 


same time — For mass production or short run jobbing oper- 
helical gears e spiral bevel pinions ations, there is a Cross Gear Machine to suit 


hypoid pinions your requirements. 
Typical production—chamfering 8 pitch 40 
tooth gears — 200 net hourly 


Established 1898 


THE “ co. 
DETROIT 7, MICHIGAN 
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ow to adjust tolerance charts 


By Clyde T. Mooney 


V. P. and General Manager 
Pioneer Engineering and Mfg. Co. 
Detroit. Mich. 


folerance charts represent one of the simplest yet 
most effective means of dimensional control presently 
available to the tool engineer. Since the rules and 
methods for constructing such charts were previously 
covered (THE TOOL ENGINEER, Feb, 1954, pp. 53- 
62), the authors only indicate the methods by which 
a rough tolerance chart is adjusted to take full ad- 


vantage of the widest possible tolerances. 


1 

4 ; ; 

I INALIZING of a rough tolerance chart entails a 
comparison between the dimensions shown on the 
part print, Fig. 1, and those scheduled to be main 
tained on the tolerance chart. When such a com- 
parison is made, discrepancies are readily apparent 
and correcting adjustments can be made. Since all 
machining dimensions are shown in proper rela- 
tionship to each other. the chart permits rapid and 
accurate computation of tolerances, and verifies 
that stock removals are consistent with good ma- 
chining practice. 

For purposes of illustration, a chart, Fig. 2. has 
been prepared for the production ota typi al bear- 
ing housing. The manufacturing process, Fig. 3, 
involves standard machine tools and conventional 
tooling. The part. as presented for machining, is 
a steel forging with standard draft angles and with 
Yeo + leo inch stock on all surfaces. Because of 
the possibility of distortion as a result of initial 





“Senior member ASTE Detroit Chapter. 
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stock removals, the part is normalized after rough 
machining. 

A check of the tentative machining schedule 
shows there are three stock removals on the hub 
end, operations 20, 70 and 130, and three on the 
flange end, operations 30, 80 and 140. Through 
use of the tolerance chart method, excessive toler- 
ance build-up will be avoided. 

Finishing operations 130 and 140 are done on 
a precision boring machine and it is desirable to 
have a stock removal of 0.0150 inch for these 
operations. Because of the possibility ot a slight 
distortion during normalizing and to provide for 
adequate cleanup, a stock removal of *%¢4 inch 
would be desirable in operations 70 and 80. Rough- 
machining dimensions must therefore include 
0.0620 inch of stock on all surfaces that will be 
finish machined. Grinding in operation 10 involves 
a negligible stock removal and is not listed in the 


tolerance chart. 


Rough Chart 


In preparing this illustrative chart, the primary 
rule of tolerance charting was fellowed. This rule 
states that when computing stock removals and 
resultants, tolerances are always added. Tolerances 
are assigned to working dimensions to match capa 
bilities of the machines that will be used to remove 
the stock. 

Since all diameters are achieved by rotating the 


part about a common center, there is little or no 
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ditheulty in maintaining a relationship of toler- 
ances and stock removals on the various turned 
diameters. It is not always necessary to list turned 
diameters on the chart. Where a diameter is turned 
through a chamfer, however, the lateral dimension 
controlling the depth of the chamfer will change. 
When such a condition exists, it is imperative that 
the involved diameter be noted on the tolerance 
chart. Since the chart is a graphic record of the 
process, it is desirable to list all diameters in their 
proper sequence, Fig. 2. 

It is seen that the three facing cuts of operation 
20 have each been given a permissible tolerance of 

0.0050 inch in relation to the fixed locating 


sul face. V. 


chanical cross. slide stops, amount of stock re- 


Changes in pressures against the me- 


moved and tool wear represent a deviation from 
the mean condition. Because of these deviations. 
there must be a minimum tolerance on the inter- 
relationships among any series of cuts established 
from individual stops. 

lo graphically portray this relationship and the 
resulting necessity for a logical tolerance. it is ad- 
visable to show each working dimension as being 
achieved from the one rigidly fixed point in the 
setup, the locating surface. The chart presents 
proof of the plausibility of the machining process 
and forestalls the possibility of tolerances that are 
beyond the capacity of the machine and _ setup. 
Machining cuts need not always be shown from the 
locating surface because there are occasions where 


two or more cuts can be achieved from a single stop 
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- L1885 -0.4060 dia bore (6) 
11865 \ 





holes on Sinch base circle dia 
equally spaced within re inch of true position 








Notes : 


Break sharp edges unless 
otherwise specified 


Surface finish to be 257 
unless otherwise specified 


Diameters marked" X “must 
be concentric within OOO! 
TLR 


Surface"Z"must be square 
with diameters marked "X" 
within OOIO T.ILR 





Tolerance t O.OIO unless 
otherwise specified 


Bear'ng housing for which a rough tolerance chart has been prepared. 


by combining tools. In such instances, it is advan- 
tageous to dimension the machined surfaces to each 
other exactly as they are accomplished. In_ this 
way. gaging will not be unnecessarily complicated. 


Combining Tools 


Operation 140, Fig. 2, is shown as it would be 
if all working dimensions were taken from the 
locating surface. The 0.0005-inch tolerances as- 
signed to the 1.1875 and 0.5625-inch working di- 
mensions are so small that their maintenance on 
repeated cuts is questionable. Also, the part print 
allows a 1.1875 0.0010 relationship between 
surfaces J and B. In order to use the full tolerance. 
it would be necessary to change the method of at- 
taining the 0.6250 + 0.0010 dimension now shown 
as a resultant. By combining the recessing tools in 
a single boring bar. only one stop would be re- 
quired. If the relationship between the surfaces 
of the two recesses were qualified by an explana- 
tion, a single dimension to the locating surface 
would be sufficient. 

In Fig. 4, the chart has been revised to permit 
use of the full tolerance on the 1.1875-inch working 
dimension. Two unnecessary working dimensions 
have been removed and a note has been added. 
qualifying the tooling to be used with the charted 
dimensions. Omission of qualifying notes can lead 
to confusion and costly tooling errors. 

Revision of the rough tolerance chart is started 


by listing the part-print dimensions and tolerances 


The Tool Engineer 




































































































































































































































































































































































| | 
| | 
5 a@OOD PAN w os VMNnawanees | 
£S$080006806 — 998900996 | | 
eee were en ao _' 1350 Share ece | 
Zw NWA Ww ‘ ' f ° w = & = 
te di et ea _ ee ont N 
4H 2S>SR8SaRG 0520 — 150 SHASRAAS | 
y@2rI@B®ardoee owfo rome) 
OowOoOwmod0ododaondg oO > SS Ob eI OF tS 
i+ 1 it te 1 1+ 1+ ow I+ I+ S8<ssgsgeroe 
29505000909 WO SBeaneaeo | 
6$23822°588 SSS5RS 58 | 
- OONnN = 8 aa g a 
ro) i 1 ono oOo °9° ° | 
+ 
yf | 
| 
YNNNHHDY DY 
» a» nam 
.6260 29 rm 2” - 2 “ " “ 
SS re) ow 
- eee BB ER SESE 
y YD HNHNnNW ww Pe aoe 
DDHPDDDADD 0930 ae oO | 
" u on Rd ” u " “ “ “ 2500 i Lag ; 5 
ooo. 8 2 iu = = aw oO =e 
aaereseet ese SF aoe ” 
ongggRaano oc 60 3g 
eee eg de 1.6350 
o°oO° °° 22 
883889 398 | (6150 
re) > on on S$ oO oO o 
Op. | Machine Wkg. Dim. l | Resultant SR. | T.1(2) 
20] Turret 1.8430 + .0050 = —_—— 0940 | 0360 
Lathe .4680 +.0050 0940 | 0360 
1.4050 +.0050 
30| Turret 3750+.0025 \w 0930 | 0075 
Lathe T 1.7500 +.0125 
+ 
1.0620 +0025 au 13120 +.0125 
4370 +.0025 + 
6250 f .0050 
70] Turret 1.6875 +.0050 —__—— 0625 | .0175 
Lathe 1.2500 +.0050 : 0620 | 0175 
3275 0025 0475 | 0050 
+ 
4575 20025 ~sem 1100 +.0050 
11095 +.0075 
4845 +.0075 
+ = 0475 | .0050 
80 | Turret 2800 +.0025 ee 
Lathe — 1.2025 +.0100 
3900 t.0075 
1.1575 2.0025 a 0480 | 0100 
1.0475 t.0025 ai 
—@ e+ 1100 +0050 
5325 t.0025 = 0480 | 0100 
+ } 44 —— | 
0350 +.0025 3180 £.0050 | 
2025 +0025 -—- —— 
+o 0775 +*.0050 
6250 +.0050 
100 | Milling 1720+.0025 — — 
Machine oo 1080 4.0050 
130] Precision | .2650 t.0010 0150 ~| 0035 
Borin 1.1725 +.0060 | 
alii 1.0625 +0060 
Machine —? or 1250 +.0085 | 
.5475 + 0060 
140 | Precision 25001 0025 —~ 0150 | 0035 
Boring 0930 +¢ 0085 
; 0625 +t 0085 
Machine 3000 t 0085 
11875 t.0135 
1.6250 *.0135 
1.1875 t.0005 ee ; 0150 | 0065 
1 —@e@e+ !250 -.0065 
562570005 H 0150 | 0065 
. 6250 2.0010 | 
4690 0015 HH —_ 0938 ¢.0020 
























































Fig. 2. Complete tolerance chart before comparison with part-print dimensions and adjustment. 
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TENTATIVE MACHINING SCHEDULE 























Operation Machine Operation 
Number or Process Chucking and Location 
5 Bench Receiving inspection 
10 Disk grinder Disk grind flange face to 75 percent cleanup 
20 Turret lathe Chuck on forged outside diameter of flange 
locate on flange with hub out; rough face 
drill, turn and bore 
30 Turret lathe Chuck on rough-turned hub diameter; locate on 
back of flange; rough face, turn, bore and 
counterbore 
40 Furnace Normalize 
50 Shotblaster Clean part 
60 Magnetic Magnetic particle inspection 
inspector 
70 Turret lathe Chuck on flange outside diameter; locate on 
tlange face; semifinish turn, face and undercut 
80 Turret lathe Chuck on semifinished hub diameter; locate on 
back of flange; semifinish face, bore, counter 
bore, recess and chamfer 
90 Single spindle Locate on semifinished hub diameter and against 
drill press back of flange; drill six holes 
100 Milling Chuck in collet fixture on semifinished hub 
machine diameter; locate on back of flange: mill slots 
110 Bench Burr complete part 
120 Bench Inspect 
130 Precision Chuck in semifinished inside diameter; locate 
boring on flange face with hub out; finish turn 
machine diameter and finish-face back of flange 
with 
140 hydraulic Chuck on finished outside diameter; locate on 
crosslide back of flange: finish bore diameters and 
face flange 
150 Bench Inspect 
Fig. 3. Machining schedule broken into operations 





and machine 


assignments without any 
indicating amounts of material removal. 


attempt at 


The 














Tool Engineer 








it the bottom of the chart, Fig. 5. The related ma- 
hined dimensions are listed opposite as they occur 
ry are calculated. The first dimension listed is the 
width of the undercut. B to C. To calculate this 
limension, it is necessary to refer to operation 130 
where a resultant (1.0625 + 0.0060) was estab- 
lished, relating surfaces J and C. In operation 140. 
with the part located on J, the final cut is made on 
surface B. Calculation of the chart dimension B¢ 
s as follows: 
1.1875 + 0.0010 J to B 
1.0625 + 0.0060 J to ¢ 
0.1250 + 0.0070 B to ¢ 
Comparing the calculated value with the part- 
print dimension indicates that 0.0030 inch could be 
added to bring the tolerance up to maximum. In 
order to do this. it is necessary to increase the 
tolerance on the last machining cut made on eithe: 
surface B or C. Surface B was last machined in 
operation 140 as part of dimension JB. Since the 
dimension. 1.1875 + 0.0010. is that shown on the 
part print. no adjustment of tolerance can be made. 
Surface C, as machined in operation 80, is in- 
volved in only one part-print dimension and could 
be adjusted to take advantage of the full tolerance. 
By changing the tolerance of the 1.0475-inch di- 
mension from + 0.0025 to + 0.0055. the final 
relationship between B and C would become 0.1250 
0.0100. This change affects two other dimen- 
sions. Resultant BC in operation 80 becomes 0.1 100 


Fig. 4. Adjustment of operation 140 to indicate 





i | T 
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[hese changes in values are inserted on the chart as 
shown by the encircled numbers (which indicate 
the order in which groups of corrections are made) 
and (the substitute) values on Fig. 5. 

The next part-print dimension, 0.0620 + 
0.0100. concerns the depth of the chamfer, LM. The 
result of the proposed machining would be a di- 
mension of 0.0625 + 0.0085 inch. This variance 
could be adjusted by removing 0.0005 from the 
basic dimension and increasing the tolerance by 

0.0015. Before these adjustments can be made, 
previous and subsequent steps must be considered. 
In operation 80, the chamfer is machined to a 
0.0775 + 0.0050 resultant depth by means of work- 
ing dimension JL, 0.2025 + 0.0025. Hf JL is 
changed to 0.2030 + 0.0040, the resultant, LM. 
would become 0.0770 + 0.0065. Then, if 0.0150 

0.0035 stock is removed from surface M, opera- 
tion 140, the final result would be 0.0620 + 0.0100. 
These changes can then be made on the chart. 

Relationship between surfaces VM and D is estab- 
lished by the third part-print dimension, 1.875 
0.0100. Surfaces M and D are related by a work 
ing dimension of 1.2500 + 0.0050 in operation 70. 
Subsequently, two stock removals on surface M. 
0.0475 + 0.0050 in operation 80 and 0.0150 
0.0035 in operation 140, result in 1.1875 = 0.0135 
as the dimension MD. Since this exceeds the part- 
print tolerance by + 0.0035, a correction is neces- 


sarv. Tolerances must therefore be decreased on 


the proper handling of a combination tool. 


























140 | Precision] .2500 4.0025 i ( — — 0150 | 0035 
Boring | 1.1875 %.0010 FH - 0150 | 0070 Combination 
Machine | .6250 +.0010 — — 0150 | .0080 
Se = Saas ~~ |e 0930 t.0085— 





0625 + .0085 








3000 t 0085 





11875 +.0135 



































1.6250 + .0135 
—? SF 1250 * 0070 





























0.0080 because, although working dimension /¢ 
is subtracted from working dimension JB, their 
tolerances are added. The preceding change also 
affects resultant CJ in operation 130, as follows: 


) 


0.2800 + 0.0025 wkg. dim. JM op. ¢ 
+1.0475 + 0.0055 wkg. dim. JC op. ¢ 


2 
’ 
) 

Y 


1.3275 + 0.0080 res. dim. CM op. 80 
—),2650 + 0.0010 wkg. dim. MJ op. 130 


1.0625 + 0.0090 res. dim. CJ op. 130 
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the last machining cuts on surfaces D and M. 
Surface D is last cut in operation 70. The small- 
est practical tolerance that can be held by the ma- 
chine to which this operation is assigned is 
0.0025, leaving + 0.0010 that must be obtained 


from the last cut on M. Since JM, in operation 140, 
is obtained on a precision boring machine, reducing 
the tolerance of the operation from + 0.0025 to 
+ 0.0015 would impose no prohibitive machining 


condition during the manufacturing process. 

















Fig. 5. 
be substituted, 


>) 








Completed tolerance chart showing new values and where they should 


A finished, record copy of the final form should then be prepared. 
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mode in prior steps 


These two tolerance change would result in the 
correct dimension for WD but would necessitate 
additional changes. 
WD to 1.2500 


the stock removal to 0.0020 


Changing working dimension 
0.0025. in operation 70. changes 
0.0150 and estab- 
lishes a relationship between J and D of 0.9225 

O.0050. 
IM. 0.2800 


give a resultant for MD of 1.2025 


This resultant and working dimension 

0.0025 in operation SO, combine to 
O.0075. Since 
working dimension JW was changed to 0.2500 
O.00L5. the related stock removal in operation 140 
must become 0.0150 0.0025. 

This tolerance change must be compensated fot 
by changing working dimension /L from the pre- 
value of 0.2030 0.0040 to 


viously adjusted 


0.2030 = 0.0050. This brings the final relationship 
between surfaces 1 and VW up to the maximum 
0.0100. Resultant 


dimension LM will also be changed, in operation 


part-print tolerance of 0.0620 


80 


80. to 0.0770 0.0075. 


The part-print dimension 1.6250 V.OLOOL re- 
lating surfaces M and A, is next to be considered. 
This dimension is initially established in operation 
70 as 1.6875 + 0.0050. Two machining cuts on V. 
one of which has been adjusted. finally result in a 
dimension of 1.6250 0.0125. Since this tolerance 
is high. final machining tolerances on surfaces V 
or A must be reduced. Since the tolerance for the 
finishing cut on VM, operation 140, has already been 
cut. necessary tolerance reduction must be made in 


Working 


dimension MA, operation 70, must be changed to 


the final machining of 4, operation 70. 


o7VE 


1.6875 ).0025 and the corresponding stock re- 
0.0150. Stock 


removals from surface M in operations 80 and 140 


moval must be changed, 0.0625 


then result in the correct part-print dimension VA. 
and corrections can be listed on the chart. 
The indicated machining dimension for /B is 


The Tool Engineer 

















tual to that of the part print, | 1875 O.0O010 
no adjustment Is necessary. 
The next part-print dimension to be compared 
th that indicated for the machining process is 
1250 0.0100 for dimension HJ. The compat 
le dimension. 0.1250 0.0085, results fron 
ration 130 when surface / is machined. Wher 
rking dimension MJ was first established. its 
lerance was held close to control stock removal 
mm B in operation 140. Since the stock removal 
- 0.0150 0.0070, giving a differential of 0.0140 
depth of cut on a dimension being held to 
O.OO10. it is inadvisable to increase the tolerance 
he last indicated cut on surface H resulted in 
king dimension MH, 0.4375 0.0025. This 
jlerance can be increased to 0.0040 and re 
sultant HJ becomes 0.1100 + 0.0065. The final 
esult. when surface J is machined in operation 130 


= identical to the part-print dimension. 
Flange Thickness 


Part-print dimension BE and the indicated di 
nension are equivalent at 0.6250 + 0.0010 so no 
idjustment is needed. Flange thickness JM. 0.2500 

0.0100 on the part print, was previously changed 
» 0.2500 + 0.0015 to permit attainment of proper 
olerances during previous adjustments. This di 
mension will be left as it is and. although the toler 
ince is more restrictive than required by the part 
print. no machining difficulties will be introduced 

The part-print dimension for AM is 0.0930 
0.0100 while the indicated result is 0.0930 
0.0075. To correct this overly close tolerance. the 
tolerance on working dimension JA, in operation 
LOO. is changed to 0.0050. The only compensat 


ng change then needed is on operation LOO re 


sultant AM. which becomes 0.1080 O.0075. 

The final result relating surfaces WM and G is 
0.3000 0.0075. under the comparable part-print 
tolerance by 0.0025. To correct this disparity, 


it is necessary to increase the tolerances on the 
final cuts for surfaces W or G. Surface M is in 
volved in too many other adjusted dimensions to 
be changed now. In operation 80, however, surface 


G was machined to a working dimension JG of 


0.0350 0.0025. Changing the tolerance of this 
dimension to 0.0050 also changes resultant G V 
to 0.3150 + 0.0075. After stock removal, operation 


140. this dimension equals the part-print dimension. 
The part-print relationship between surfaces F 
and F is established in operation 140 so that no 


adjustments are required. 


With the last correction made. the tolerance chart 
s complete and a record copy of it can be made. 
Full tolerance has been achieved on all part-print 
dimensions with the exception of the flange thick 
ness. All intermediate machining cuts have been 
assigned the maximum tolerances. Stock removals 
are practical and the total tolerance assures a clean 
up on every surltace 

By giving graphic and positive proof as to the 
plausibility of a process and the accuracy of gaging 
and tooling dimensions. the tolerance chart enables 


the tool engineer to proceed with procurement of 


tools and gages with assurance that the process is 
sound. Although their explanation is lengthy, tol 
erance charts can be prepared without a_ great 
expenditure of time. With a little practice, the 
chart described could be roughed out from start to 
finish in two or three hours. Advantages of charts 
far outweigh any expenditure of time they might 


involve during their preparation 





Production Economies 


Permanent molds of cast Meehanite have permitted 
aluminum castings as heavy as 780 lb to be pro- 
duced with savings in both time and labor. In 
connection with a government contract, Harsch 
Bronze and Aluminum Foundry had to make a 
large number of hollow aluminum turbo-blower 
rotors. By using Meehanite for the permanent 
molds. advantages of high strength at elevated 
temperatures. rigidity, and high resistance to cor- 
rosion and wear were gained. With such molds. 
faster cooling of the aluminum castings was pos 
sible which increased their physical properties 
Now four men can produce 20 castings a day 
where seven men had been required to produc: 
only 4 castings per day using sand molds. From 


this mold, illustrated, 2.500 castings were produced. 
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from Permanent Molds 
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Grooving Tool Setup 


Cutting a groove on the shaft of a gasoline lawn 
nower engine presents quite a problem, since the 
ngines are received fully assembled. The groove is 

ded to seat an E-ring which holds a small gear in 
place on the engine shaft. Fairly close tolerances 
ire required. The groove is 0.046 inch wide and 

0.485 inch in diameter with prescribed tolerances 


each dimension plus 0,003 inch, minus 0.000 


[he company had the choice of rotating the shaft 
ind using a stationary cutting tool or holding the 
shaft stationary and using a rotating tool. To ro 
tate the shaft would have involved removing a spark 
plug, mounting the engine firmly and accurately, 
securing a gear or sprocket on the shaft, driving the 
shaft and moving the tool to position, \dded time 
would have been required after the cutting opera 
tion to reassemble the engine. 

lhe alternate method—holding the shaft station- 
ary and using a rotating tool—was chosen, using a 


Waldes Truare grooving tool equipped with a 





Rear bearing housing 
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\Taper socket 
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Grooving tool 





special attachment consisting of an external gag 
head for piloting the tool and a bracket for holding 
the cutter. The tool is supported horizontally over 
a steel base plate, opposite the engine shaft as shown 
in the accompanying illustration. 

Che forward section of the tool is held in a large 
annular ball bearing seated in a stationary support 
housing. The tool shank is secured in a taper 
socket mounted in another ball bearing. The rea 
bearing is mounted in a housing which is threaded 
into the bearing stand. The housing is rotated in 
the threaded stand by means of a hand lever which 
hits an adjustable stop in the forward direction and 
a precision limit switch in the return position. The 
switch controls the start and stop of a Y2-hp motor 
which drives the taper so¢ ket. 

\ stand with a split bushing for receiving the 
engine shaft is located in front of the grooving 
tool. The cenier height of the tool and the bushing 
ire equal to the center height of the engine shaft. 


This setup permits the engine to be slid into place 


| -Hand lever (Rotates rear bearing 
housing in threaded stand, imparting Sesclinn entine - 
axial movement to rear of grooving tool) 9 F q 
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5 -hp motor 


The Tool Engineer 








the base plate so that the shaft projects through 
the split bushing until it touches the gage head. 
[he shaft is clamped in place by a lever-actuated 
1m which closes the bushing around the shaft. 
Groove depth and location are preset on the too! 
nd once fixed, remain constant throughout the pro 
luction run. The operation is performed in_ th 
ollowing manner. When the hand lever is pulled 
srward starting the drive motor, the taper socket 
ioves forward in its threaded bearing stand, com 
pressing the tool and actuating the feed. After the 
roove has been cut to the proper depth the cutting 


Drill Jig with Locating Device 


Drilling two holes accurately at 90 deg to the 
osses of a forged workpiece was the primary prob 
em involved in the design of the production jig 
shown in the accompanying sketch. Locating sui 
faces of the bosses are prepared simultaneously in 
1 previous operation by means of a straddle-milling 
setup. 

lo locate the workpiece by the milled surfaces a 
fixed and movable V-block is used along with a 
sliding steel block. As shown in the side view, th 
bottom milled surface of the workpiece rests on a 
flat surface of the jig on the right side and on the 
sliding steel block on the left side. The sliding 
block moves on an inclined plane in the jig and 
the lower surface of the block has the same angle 
of inclination as the jig bottom. The block is 


suided in a milled slot. To hold the workpiec 


action ceases automatically and the tool idles. 
When the hand lever is returned to its starting 
position, the tool pressure is released, the cutter 
returns to neutral position and the drive motor is 
cut off. Use of the tool and external attachment 
permits the grooves to be cut quickly, accurately 
and economically. Because groove dimensions are 
preset on the tool, there is no danger of rejects 


caused by inaccurate cutting. 


Charles T. Kellog 
Viddletou n, N. ¥. 


securely in position, the movable V-block is actu 
ated and clamped against it by means of the handle, 
which is pushed down against the curve milled on 
the steel backing block. The steel block travels 
between finished ways, providing an accurate as 
well as rapid method of clamping. The left side of 
the piece is forced up against a bushing plate by 
the sliding block when the tightening screw is turned 
up. 


s accurately located with the 


Thus, the piece 
three machined planes held parallel in the jig for 
the holes to be drilled normal to that plane. Clamp- 
ing of the locking device is rapid and is like the 


loading mechanism of a bolt action rifle. 


Hjalmar Dahl 
l pplands ] asby. Sweden 
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Holder for Press Formed Part 


Frequently when piercing a formed part, it is 
necessary to hold accurate dimensions from the 
inside of the form to the center of the hole being 
pierced, as illustrated in the accompanying sketch. 

The formed part can be held securely against the 
die block during the piercing operation by means of 
a spring loaded retaining yoke, such as the one 
shown. The yoke is mounted in clearance holes in 
the stripper plate and when the die is open, the yoke 
is held against the contact surfaces on top and at 
left of stripper. Iwo springs mounted on top of the 
yoke and one mounted at the side of the yoke are 
used for this purpose. 

When the die closes, the angular surface of the 
yoke contacts the angular surface of the die block 
forcing the yoke against the piece-part. The yoke 
thus retains the part while it is pierced, as shown 
in the closed position of the die in the figure. Many 
variations of this design are possible for use under 
a variety of conditions. 

F.C. Elmo 
Dayton, Ohio 
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Fig. 1. Typical calibration setup showing the 
autocollimator, optical flat attached to mount 
on extreme left-hand corner, mirror mount on 
extreme right-hand corner and straight edge on 
end of surface plate. 


plates 
in the plant 
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By J. C. Moody 


Physical and Electrical Standards Dept. 
Sandia Corp. 


Albuquerque, N. M. 


‘ 
~~ MEASUREMENTS are no more reliable than 
the surface plate on which they are referenced, it is 
important to know exactly the accuracy of the plate 
being used. Surface plates are manufactured to 
accuracies varying from 0.002 to 0.00005 inch of 
deviation from a true plane. The user should check 
each plate after it is installed to determine whether 
it meets specifications and from time to time there 
after to learn the effect of wear and environment. 
lhe check measurements must, for practi al pul 
poses, be done in the work environment. 

Fortunately, a practicable method of accurately 
calibrating surface plates is available to industry. 
lhe method used in the metrology laboratory at 
Sandia Corp. is highly accurate yet can be pet 
formed by semiskilled personnel using instruments 
available to any industrial laboratory. This method 
is an application and extension of procedures de 
veloped by K. J. Hume (British metrologist) and 
involves no new principles, 

Ideally. the calibration should be performed in 
a room in which the temperature of the plate can 
be kept in equilibrium and from which thermal 


currents can be excluded. However. intlustry uses 


$5 





Fig. 2. 





Calibration 


ly determined. 





port pads of which 





Mirror mount, reflector mounts and optical flats used for calibrating surface plates. 


Method: 


this method is shown in Fig. 1. 


into the autocollimator. 


under the same conditions 


obviously to be avoided 
parallel rays are emitted. 


are 


for the eight principal lines. 


i 
| Manufacturers name plate 
North 4 


These 


The autocollimator 
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surface plates under conditions that are less than 
ideal. These plates can be satisfactorily calibrated 
Extremes of tempera- 


ture changes, thermal currents, and vibration are 


Equipment needed for 


is essentially an optical lens system from which 
rays strike the 
surface of a steel optical flat and are reflected back 
The reflected rays produce 
in image at the focal plane of the autocollimator 


from which angular displacements can be accurate- 


The reflector is mounted on a bracket, the sup- 


distance 


Fig. 3. Positions of autocollimator during readings 


East 


arbitrarily chosen so that it will divide evenly into 
the dimensions of the surface plate. This distance 
should be about 8 percent of the length of the short 
side of the plate. Various reflector mounts needed 
for different size plates are shown in Fig. 2. The 
mirror mounting bracket is so designed that the 
mirror mounting is normal to the surface plate. 
Steel optical flats, the faces of which do not deviate 
from a plane by more than 0.000003 inch, are 
used for both the mirror and reflector. In addition. 
a straight edge, graduated in increments equal to 
the distance between the support pads of the re- 
flector stand, is used. 

\ total of eight lines of readings are taken: four 
perimeter lines, two diagonal lines, and two center 
lines, Fig. 3. The perimeter lines are laid out one 
increment from the edge of the plate. The precise 
stations at which readings along all eight lines are 
taken are measured off in steps equal to the incre- 
ments on the straight edge. Many more readings 
could be taken, but a reasonable compromise be- 
tween accuracy and economy is achieved by this 
method. 

Detailed instructions for using an autocollimator 
are supplied with the instrument and should be 
studied carefully. The position of the autocolli- 
mator for each line of readings is shown in Fig. 3. 
The readings along the north perimeter line, for 
example, are taken with the autocollimator in the 
southwest corner of the plate. The reflector is 
moved along the line and readings are taken at 
each station. These readings are entered directly 
on the properly identified work sheet, Fig. 4. After 
each line is completed, the reflector is moved back 
to the first station on that line and another reading 


taken. If this does not agree within + 0.3 sec. of 


The Tool Engineer 




















Fig. 4. Diagram showing relationship of 
profile of northwest to southeast diagonal 
to line of first reading and datum plane. 
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irc with the first reading taken at the same statior 


the operation must be repeated, 


\utocollimator readings entered on the 


sheet show only angular displacement in tenths o 


i second of arc in relation to the line of first read 


verted to linear deviations from a base plane. 


tion will be discussed in the following paragraphs 
Though care must be exercised in each step, the 


conversion is not a formidable task. Readings cai 


} 


ly instructed clerk can reduce the data to an 


urate profile of the surface plate in an equal tim 


Simplified Data Conversion Procedure: 
Directions for converting autocollimator readings 
into linear displacement in hundred-thousandths 


in inch are given without any attempt at theoretical 


justification. One line of each class will 


plained in detail. The reader who is interested 


the theoretical considerations should read 


Hume’s Engineering Metrology o1 the author's 


paper, 7 he Vetrolog) ol Surtace Plates. copies 


which are available upon request. 


The person who is to reduce the data is given a 
work sheet for each of the eight lines, TABLI 


On these. the stations at which readings were tak 
are indicated in Column 1 in terms of inches fro: 
the edge of the plate in the direction in which the 
line was read. The autocollimator readings 


entered in Column 2. No reading is entered for the 


first station on the line. 


CONVERSION FOR DIAGONALS: To process 


Northwest to Southeast diagonal line data. th 


lowing steps should be taken in order: 
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lo be readily meaningful, these must be cor 


wrocedure for these conversions and their presenta 


be made in about two hours: an intelligent, propet 


onvert the autocollimator readings into angulat 


displacement by determining the amount by whuicl 


lue in Column 2 is greater or less than the 
first value n Column 2. Do this at each station 
iter the ‘ ilt n (.olumn » paying attention 
he sig 
Next, determine the algebraic sum of the angular 
displacement at each station and enter this value 
in Column 4. To do this, add the values in Colum: 

down to and including each statior 


Divide the last value in ¢ olumn 4 by the total nun 


ber minus one of the stations on the line to deter 
mine the correction factor. (In the example shown 
there are 2] stations. Hence, —280/20 14.) 


Set up an arithmetic progression in Column 5. Re 


verse he sign of the value in Column b opposite 
the I idstat or ind enter it opposite the same sta 
tion in Column 5. Working up Column 5 from. the 
nidstatior idd the correctior factor cumulatively 
it each statior Return to the midstation and sub 
et the orrection tactor cumulatively at each sta 
on to the bottom of the column The resulting 
ritt el i progressior the Mula rres 
factor tor each statior 
At each station idd algebraically” the Values 
{ imns 4 and ) Enter the sum which is. the 
ingular displacement from the datum plane in 


Column 6 (The datum plane, Fig. 4, is that plane 


n which the center point ol the surface plate lies 


ind 1s f irallel to the lines containing the end 
points ot ¢ ich diagot al.) Proceed with the other 
liagonal nm exactly the same way to this point 


» 1 
Before the ist two columns tor the diagonal can he 


{ 


completed computations for the perimeter ane 


enter lines must be carried to thi point Do the 


CONVERSION FOR NORTH PERIMETER LINE: 


Procees i exat y as with the diagonals throug} 
Column 4 for each of the perimeter lines 
{ 


, | ] 
Prepare a chart of the surtace plate as illustrates 


n Fig. 5 Enter the physical center, 0, and the 


values found for the ends of the dHagonals from 



















Table 1—Work Sheets for Calibrating a 48 x 78-Inch Surface Plate 



































j 2 4 5 6 7 8 
Station Auto Angular Sum of Cumulative Displace Displace- Displace 
inches collimator Displace Displace Correction ment from ment from ment from 

from edge Readings ments ments Factor Datum Plane Base Plane Base Plane 

N 0.1” are 0.1” are 0.1” are 10.1” are (0.1” are (0.1 are 0.00001 in.) 

‘ae Diagonal, Northwest to Southeast 
3 36 36 32 6 
] 65 0 0 22 -22 46 9 
60 5 5 8 13 55 11 

‘ 50 15 20 6 14 54 1 

} 52 13 33 20 13 55 VW 

3 55 10 43 34 9 59 12 

56 g 52 48 4 64 13 

j 55 10 62 62 0 68 14 

; 50 15 77 76 1 7 14 

39 55 10 87 + 90 3 71 14 

43 48 17 104 104 0 68 14 

; 50 15 119 118 1 67 13 

! 2 13 132 132 0 68 14 

55 53 12 144 146 2 70 14 

59 49 16 160 160 0 68 14 

3 46 19 179 174 5 63 13 

¢ 42 23 202 + 188 14 54 i, 

5 12 214 202 12 56 ia 

5 4 16 230 216 14 54 iW 

9 45 20 250 230 20 48 10 

83 35 30 280 244 36 32 6 
Diagonal, Northeast to Southwest 
3 53 53 15 3 
} 66 0 0 35 35 33 
54 12 2 18 30 38 7 

‘ 54 12 24 0 24 44 8 

19 2 14 38 17 21 47 9 

3 55 i 49 35 14 54 i 

57 9 58 53 5 63 12 

3 50 16 74 70 4 64 13 

3 50 16 90 88 2 66 13 

39 54 12 102 105 3 71 14 

4 45 2) 123 +123 0 68 14 

+ 44 22 145 14) 4 64 13 

1 45 2) 166 + 158 8 60 12 

‘ 45 21 187 176 7 7. 

?) 48 18 205 193 12 56 1 

3 42 24 229 211 —18 50 10 

6 42 24 253 229 24 44 9g 

71 42 24 277 246 31 37 8 

75 48 18 295 264 —3) 37 7 

79 42 23 318 + 281 -37 31 6 

83 2 34 352 + 299 53 15 3 
North Perimeter Line East to West 

4 53 53 15 3 

§ 2 0 0 40 40 28 6 

2 197 8 8 26 34 34 7 

é 205 0 8 13 21 47 9 

203 2 10 1 9 59 12 

] 202 3 13 14 ] 69 14 

199 6 19 28 9 77 15 
3 190 15 34 41 7 75 ib 
195 10 44 55 ia 79 16 

; 18 17 61 69 8 76 15 

+ 186 19 80 82 2 70 14 

Ss 187 18 98 96 2 66 13 

186 19 117 109 8 60 12 

6 184 21 138 123 15 53 iB 

185 20 158 + 136 22 46 9 

} 190 15 173 150 23 45 9 

68 179 26 199 163 36 32 6 
East Perimeter Lin> North to South 

4 53 —53 15 3 

8 35 0 0 49 —49 19 4 

2 21 14 14 45 -69 8 2 

16 25 10 24 —4] -65 3 1 

20 28 31 37 68 0 0 

24 34 } 32 33 65 3 } 

2 32 3 35 29 —64 4 1 

32 35 0 35 25 60 8 2 

36 40 5 30 21 —51 17 3 

40 42 7 23 17 40 28 5 

44 35 0 23 —13 -36 32 6 





All values except Columns | G 8 are in tenths of a second of arc 
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Table | (Continued) 
i 
2 3 4 5 6 6a 7 8 
i | 
Station Auto- Angular Sum of Cumulative Displace- Displace Displace | 
inches collimator Displace- Displace Correction ment from ment from ment from 
trom edge Readings ments ments Factor Datum Plane Base Plane Base Plane 
No 0.1” are 0.1” are 0.1” arc 0.1” arc 0.1” are 0.1” are (0.00001 in | 
| 
South Perimeter Line East to West 
4 36 36 32 6 
8 164 18 18 50 10 | 
12 150 14 0 14 54 i. 
16 156 8 19 3 65 13 | 
20 155 9 3} 37 6 7 15 
24 15] 13 44 55 f 19 16 
28 153 WW 55 73 18 86 17 
32 151 13 68 92 24 92 18 
36 146 18 86 110 24 92 18 
40 +0 24 11¢ 128 18 86 17 
44 135 2 139 147 8 76 15 
48 135 29 168 165 3 65 13 | 
2 133 31 199 183 16 52 1 
56 133 -31 230 201 29 39 6 
60 134 30 260 220 40 28 6 
64 140 24 284 238 46 22 4 
68 139 2 309 256 53 15 3 
West Perimeter Line North to South 
4 36 —36 32 6 
& 60 30 30 38 4 
12 46 14 14 24 38 30 6 
16 45 15 29 17 46 22 4 
20 47 13 42 i. 53 15 3 
24 50 10 52 5 57 iW 2 
28 45 15 67 1 66 2 0 
32 59 1 68 7 6 7 1 
36 60 0 68 14 54 14 3 
40 60 ‘) 68 2¢ 48 20 4 
44 49 11 79 26 53 15 3 
Center Line East to West 
4 65 65 58 10 2 
s 117 0 59 59 52 l¢ 3 
12 124 7 7 53 46 39 29 6 
16 121 4 11 47 36 29 39 7 
20 125 8 19 42 23 16 52 10 
24 120 3 2 36 14 7 61 12 
28 115 2 2( 31 1 4 64 13 
32 115 2 18 26 1 67 13 
36 113 4 14 21 7 0 68 14 
40 113 4 10 15 5 2 70 14 
44 103 14 4 10 14 7 61 12 
ak 108 9 13 + 17 10 58 12 
52 103 14 27 1 26 19 49 10 
56 100 —17 44 7 37 30 38 w 
60 107 10 54 12 2 35 33 7 
64 104 -13 67 18 49 42 26 5 
68 104 13 80 23 57 50 18 3 
Center Line North to South 
| 
4 - 1 1 79 16 
8 66 0 ’) 10 10 78 16 
12 64 2 2 9 7 75 15 
16 63 3 5 8 3 71 14 
20 65 1 6 7 1 69 14 
24 66 0 6 6 0 68 14 
28 69 3 3 5 2 70 14 
2 75 9 6 4 10 78 16 
36 74 8 14 3 17 85 17 
40 7 5 19 2 2) 89 18 
44 70 4 23 ] 24 92 18 
All values except Columns 1 G 8 are in tenths of a secom@ of arc 
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North 
[Mfr's Label] 
pnitiinaad —— i 
SEG ee $f -53 
nN 
i 
— 
7 
~~ Pi 
ft ie | ference 0 “65 East Fig. 5. Data reduction 
Pa i work sketch for deter- 
od ie mining correction fac- 
A i. tors and displacements 
; from datum plane. 
-§3— —— +24 -36 
South 
(« 6 in the work sheets as showr This chart on the line minus one The result is the correctior 
portant as will it it there is danger of ol tactor. 
ng the figures ». Beginning at the last station in Column 5, add the 
nter the value for the NE end of the NE-SW di correction factor up the Column in an arithmetic 
il in Columns 5 and 6 opposite the first station progression to find the cumulative correction factor 
the value of the NW end of the NW-SE di for each station, 
p te th ist station in Column 6 only 6. At each station, algebraically add the values in 
lL. Next, find the rrection factor. Subtract the value Columns 4 and 5 and enter the result in Column 6 
pposite the last station in Column 4 from the value This is the angular displacement from the datum 
pposite the same station in Column 6 | ae) plane. 
199 163 Enter this value opposite the 7. Change the sign of the value opposite the midstation 
] t station in Column 5. Subtract this value fron in Column 6 and add it to the value opposite each 
that opposite the first station in Column 5 ( 3 station in Column 6, Enter the sums in Column 6a 
163 16 ind divide the result by the total 
mber of stations on the line minus one (—216 A word of explanation is necessary at this point. 
I 13.0 he result is the correction factor The center line check is the criterion of accuracy 
iT, I ng t the last st 0 in 0 5 dd f > . 4 , 7 
Beginn a i ition in Column 5, add th for the entire operation. The value at the point 


rection factor cumulatively up the column at . ; . . ; 
at which the center lines and diagonals intersect is 




















wh station (Since the correction factor in the 2 ; , 
| , ; ' physically zero. If everything were done perfectly, 
example is 13.5 to avoid decimals 13 and 14 } 
ire used alternately the value opposite the center station would be zero. 
6. To find the angular displacement from the datum But this is not possible because each slight error in 
plane, algebraically add the values opposite each reading the instrument is reflected at the midstation 
station in Columns 4 and 5 and enter the results it , . - ; . 
"g ‘ ee eee of the center lines. If the magnitude of this erro 
(.olumn 6 


is under 0.0001, the calibration may be regarded as 
Complete the conversion for each of the perimetet 


ines to this point and enter the values at the mid satisfactory; if not, the job must be done over. 

n Fig. 5. Now proceed with the center lines Column 6a, which appears only in the work 

sheets for the center lines, is used to move the error 

CONVERSION FOR East TO West CENTER LINE: ; ; 
away from the center. which is known to be zero. 


Carry the conversion through Column 4. The proce out to the perimeter. 
dure for the center lines is exactly the same as for 
the diagonal and perimeter lines to this point 


, | F END et Final Steps in Conversion: The work sheets 
ron g. o, enter the value for the midpoint o 1¢ 





mt pevlencter line cnmecite the fest station in for the eight lines are now completed through 
Columns 5 and 6. Enter the value for the mid Column 6, including Column 6a for the center lines. 
t of the west perimeter line opposite the last The procedure for Columns 7 and 8 is identical 

a in Column ¢ ) for all work sheets and must be done together. 

Subtract the value pposite the last station ir 

Column 4 from the value opposite the same sta 1. Seach through Column 6 for all work sheets, Column 
tion in Column 6 and enter this value at the last 6a of the center lines, for the lowest value in all 
station in Column 5 of the 8 columns. Add this value to the value 
1. Subtract the last value in Column 5 from the first opposite each station in Column 6 (6a for the center 
and divide the result by the total number of stations lines) and enter the sums in Column 7. This 
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| 
| Mfr's Label 
| 6 93 a I 12 13 14 15 16 16 «15—~«614 «212 3 7 6 3 
9 6 
| 4 | 16 7 3 
} il 8 
6 11 15 9 2 
} 12 
4 13 14 12 | Fig. 6. Linear deviations 
| 14 13 from base plane indicated 
| 3 14 14 1S 0 along the eight principal | 
14 14 | ae f 18x 72-i h 
2466 wWOwReMH Mw Be O66 8 —= G&S x some | 
13 13 granite surface plate. Fig- 1] 
O 12 14 14 ures represent height from | 
i 14 base plane in 0.00001 inch | 
' " 16 4 2 é units. All points lie be- 1] 
3 9 © i? aT 3 tween two parallel planes 
| 8 7 0.00018 inch apart. 
4 7 is 1 5 
6 10 
3 4 6 8 Il 13 15 17 18 i8 17 «+16 5 13 tt 10 6 
figure is the displacement from the true base plane Conclusion: The data from Column 8, when 


rhis is defined as that plane containing the point of reported on the form shown in Fig. 6, allows the 
lowest reading and parallel to the datum plane , 
a ee ee i —_— user to see at a glance the features of the surface 


Next, convert the values in Column 7 to linear ; : 

values in 0.00001 inch. To do this, multiply the plate he is using. It shows not only the extremes 

nendinet off din cits of 4 cased GOMMNNNEY tee te of variation, but also the best areas on the plate. 

distance between the center lines of the mirror 

mounts (4 inches in the example) (0.000005 X 4 Acknowledgments: The author wishes to ac- 
0.00002) by the values in Column 7 at each sta knowledge the technical assistance given to this 

tion, Since the values in Column 7 are in tenths of work by J. M. Bunch, physical standards division, 


1 second of arc, it is necessary to divide the product Sandia Corp. and A. R. Darling, formerly of Sandia 


it each station by 10 to get the decimal point in the , ° : . ; 

: Corp. \ppreciation is also expressed for the edi- 
right place Round out the answer to the nearest ; x ; 
hundred-thousandth of an inch, drop out the de torial efforts of W. F. Carstens, reports and edi- 
mal point, and enter the value in Column 8. torial division, Sandia Corp. 





Cold Rolling ‘Builds In’ Longer Life in Backup 


B, COLD ROLLING fillets between the neck and roll 
body of backup rolls, tensile strength at the point 
of most common failure was increased automatically 
and life of the rolls was substantially lengthened. 
The technique was devised at the Roll Div. of Blaw- 
Knox Co. where, as a result of fatigue, a hairline 
crack in the fillet at or near the surface has con- 
sistently shortened roll life. Because of the geo- 
metric proportions of the rolls, there is greater 
stress concentration at the fillet accounting for the 
need for special working at that point. Fatigue 
limits, which are approximately one-half of tensil: 
strength, increased proportionately with the utiliza 
tion of cold rolling. 

The cold rolling tool used in the technique de- 
veloped at Blaw-Knox consists of a wheel, position- 


ing apparatus and a gage to provide a constant reg- 





ister of the amount of pressure applied to the metal 
being rolled. 
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Fig. 1. Test setup for determining carbide 
cutter life in light feed per tooth applications. 
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By F. W. Lueht 


Carbide Design and Application Engineer 
Carboloy Dept. 

General Electric Co. 

Detroit, Mich. 


Tough, wear-resistant carbides can mill 
cast iron, steel and other materials to 
give good surfaces within dimension 
tolerances. Within the range of light 
feed per tooth, data are given for shal- 
low depths of cut. 


SESEOREROEOREEEORDEREEDORESEEEREREESOROERRODS TORSO TES ER EERSTE SURCRROESOOHRIROSROUEROROHER RRR RR ROO OHO RRR EES 


‘ 
( AONTRARY TO MOST BELIEFS, the best cutting 
speed for milling cast iron with cemented carbides 
is not always the maximum speed of the machine. 
Actually, the factor which determines milling speed 
is the kind or grade of carbide being selected fo 
the job and, of course, the type of cast iron involved. 

Many high-production shops have a tendency to 
operate milling cutters at excessive speed as a means 
of obtaining increased rate of table travel. This 
practice does increase the number of parts milled 
per hour for a short period but it is not always 


conducive to the highest possible output at the end 


Senior member ASTE Detroit Chapter. 
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the dav. The reason for this is that scaly surfaces 

d impregnated sand have a decided abrading ot 

illing effect on the carbide cutting edges because 

the higher peripheral speed. 

The over-all effect can be reduced production 

ause the milling machine itself will be down 
ore frequently for milling cutter changes. Also. 

one lot of parts is slightly harder than the previ- 
us lot, or the microstructure is somewhat different. 
he cutter may break down prematurely. This would 
ake it difficult to plan for cutter change between 
hifts or at some other convenient. definite time. 

hese factors reduce the production rate and plac e 
in added burden on the cutter sharpening depart- 
ent. 

When such a condition exists, an analysis of 
utter speed vs. life, Fig. 1, is found to provide a 
basis for more consistent cutter performance. This 
may mean reducing the cutter speed 25 to 50 sfpm. 
lt is surprising to find how much cutter life im- 
provement can result from a slight drop in cutter 


speed. 


Light-Feed Cuts 


In many instances. there is also a tendency on 
the part of milling cutter users to increase the cuttet 
speed by a considerable amount when a lighter feed 
per tooth is being used. Yet, it is found that cutter 
life may be improved under such conditions if only 
the feed per tooth is reduced without making any 
change in cutter speed. This is particularly true of 
many “one pass finish jobs.” In such instances, it 
may be advisable to operate the face milling cutte: 
in the 225-275 sfpm (250 sfpm average) range. 
with a 0.0035-0.005-inch feed per tooth. This prac- 
tice produces a uniformly smooth surface with a 
desired degree of flatness. 

There are two basic types of failures of carbide- 
tipped milling cutters. The tougher or less wear- 
resistant carbides may fail by a rapid widening of 
the wear land while the more wear-resistant carbides 
may fail by chipping of the cutting edges. 

Failure by chipping can be deceiving because it 
may be influenced by the operating conditions as 
well as the condition of the workpiece. If a cutte: 
is run too long before the cutting edges are in- 
spected, the wide wear land on the cutting edges 
may have all the indications that a more wear 
resistant grade of carbide should be used. 

(Actually, if the cutting edges had been inspected 
with the aid of a magnifying glass after milling the 
first piece, or even a partial piece. they would have 
indicated that cutter failure originated from minut 
chipping of the cutting edge. Instead of using a 
more wear-resistant carbide to eliminate the trouble. 
the next less wear-resistant or tougher grade of 
carbide should have been used. 


There has been a general trend in milling cast 
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iron to use milling cutters having their periphery 
packed with the maximum possible number of cat 
bide blades for a given diameter. These cutters are 
operated within a 225-275 sfpm speed range using 
0.003-0.005-inch feed per tooth. Such cutters offer 
a natural set of conditions for obtaining long cuttet 
life. when using a grade of carbide, such as Cat 
boloy 883, that will maintain a cutting edge having 
a “high resistance to wear combined with the neces 
sary toughness” to prevent chipping when it hits 
the hard scaly surface. The ultimate result is an 
optimum cutter life. 

This general trend of thinking has been known 
for years, but too frequently full advantage has not 
been taken of its possibilities. For this reason it is 
considered advisable to review the method. The 
general test procedure used for obtaining informa- 
tion on optimum speeds follows. The data, however. 
pertain only to grade 883. 

\n outline of the plan and front views of the 
milling setup is shown in Fig. 2. The test machine 
is a No. SHM Kearney & Trecker vertical milling 
machine. It has an 18!4-inch diameter by 5% inch 
thick sectional type flywheel mounted on the spindle 
nose with an &-inch diameter single-tooth fly-cuttet 
body attached to it. Combined weight of the cutter 
body and flywheel unit is 515 Ib, sufficient to pro- 
vide smooth operation. Fig. 3 shows the tool bits 
used in the flycutter body. Carbide tips, 44 x Veo x 
%4 inch, were brazed to the steel shanks using Kasy- 
Flo No. 3 plus copper shims. The bit geometry 
results in a 5-deg relief all around when the bit is 
mounted in the cutter body. 

All grinding was done on a single-point-tool 


grinder using’a 60-grit silicon carbide wheel for the 


Fig. 2. Plan and front views of milling setup. Com- 
bined weight of cutter body and large diameter fly- 
wheel provide smooth running setup. 
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clearance angles and a 220-grit diamond cup wheel 
for the carbide relief angles. The cutting edges 
were inspected at 21.5 magnifications with a tool- 
maker's microscope and reground, if necessary. 
until cutting edges were free from flaws. 

rhe tool bit is accurately positioned in the tool- 
bit slot in the cutter head as shown in Fig. 4. 
sets of shims are used; one set, 0.100 to 0.200 inch 
thick, 
gives the 8-inch cutting diameter and the second 
set, 0.180 to 0.310 inch thick, maintains the 5-deg 


positive radial rake. This arrangement avoids neces- 


. wo 


is used to maintain the 4-inch radius which 


sity of holding the corner location on the tool to 
close limits. Also, when the tool bit is sharpened, 
it facilitates correction for the stock (which is 
ground from the face of the tooth), the peripheral 
cutting edge angle (side-cutting edge angle on the 
tool) and the face-cutting edge angle (end-cutting 
edge angle on the tool). 

Face milling cuts are taken across the two open 
sides of 4 x 124.,-inch cast-iron billets as shown in 
Fig. 5. 
Viotors material spe ification No. 73M and have a 


hardness ol 22 - 248 Brinell. 


removed by taking a face-milling cut about 0.100 


The 5 inch high billets conform to General 
The scaly surface was 
inch deep from both cored sides. Nine scattered 
hardness readings were taken on each surface and 
recorded. If the hardness readings conformed to 
specifications and the two surfaces were free from 
blowholes (porosity) the billets were used for test 
runs. 

The cast-iron billets are rigidly held in a_ plain 
vise and positioned as shown in Figs. 1 and 2. The 
8-inch face mill was operated at the speeds and 
A depth of 


cut of 0.100 inch was used for all runs to facilitate 


feeds listed in TABLE 1 during this test. 


comparison of results. This is an average depth of 
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cut which results in wear similar to that caused by 
deeper cuts but does not involve the removal of 
excessive amounts of materials. 

A tool bit is considered dull as soon as a 0.015 
inch wide wear land develops along the peripheral 
cutting edge angle. However, if the cutting edge 
chips badly before the 0.015-inch wear-land width 
is reached, the tool is considered dull and the dis- 
stance traveled is recorded as tool life. A sufficient 
number of runs. with a minimum of three, is made 
for each speed-feed combination until an average of 
each set of results indicates reliability. 

The cutting edge is inspected with a magnifying 
vlass after each work pass and a notation is made 
if there is any breakdown or chipping of the cutting 
edge other than the normal increase in the width of 
the wear land. The results clearly indicate that a 
short-time test to evaluate cutter life when milling 
cast iron has no real practical value. It was also 
observed that the wear-land width does not always 
increase by the same amount for each work pass. 
There is more uniformity to the rate of wear-land 
width increase with less wear-resistant or toughe: 
grades of carbides. 

When the carbides that gave the longest life were 
tested, the wear per work pass was uniform up to 
a land width of about 0.005 inch and slowed up 
somewhat in the 0.008-0.010-inch range. The in- 
crease in the number of work passes necessary to 
increase the wear-land width from 0.010 to 0.015 
inch is really noticeable when compared with the 
number of cuts required to increase the width from 
0.005 to 0.010 inch. 

The cored openings as well as the uniform wall 
billet 


found to be effective. This configuration provides 


thickness throughout each cast-iron were 
the maximum amount of scale surface for the cut- 
ting edge to contact and results in conditions com- 
parable to those obtained when milling an actual 
cast-iron part. It also provides uniformity to the 
physical structure of the iron and the range of 


hardness. 


Cutter Condition Apparent 


While the test runs were in progress, the condi- 
tion of the several edges C, Fig. 5, of the work sur- 
face quickly indicated the condition of the cutting 
edge. If each of the edges where the cutter leaves 
the work surface is sharp and clean, the cutter is 
operating freely. If these edges show chip-outs, the 
cutter tooth is dulling rapidly and requires watch- 
ing. The noise from varying degrees of tooth im- 
pact, as the cutter tooth contacts the work, indicates 
a varying amount of dullness. Constant checking 
of the contour cut by each tooth-pass through the 
work also quickly indicates if chip-outs have taken 
place before the end of the cut has been reached. 

Cutter life is plotted against feed per tooth for 
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hnree cutting speeds In Fig. (>. [hese curves indi ate 
hat outstanding cutter life can be obtained, for the 
est carbide grade, when milling cast iron at about 


i2 sipm instead of al higher speeds. They also 
d 


icate the advisability ot keeping the feed pel 


) 


tooth in the 0.0038-0.006-inch range. In addition to 
ng life. such feed rates develop a smooth and 


niformly flat one-pass finish on the work surface 


Size Factor 


\ record of the wear that develops at the nose o1 
the end of each tool, Fig. 2. during its test run, is 
kept up to the time of tool failure. This record 
indicates the ability of each tested material to hold 
work size. Data are obtained by taking micrometer 
neasurements, in the direction of the shank length. 
from the nose of each tool to a flat ground at the 
rear end of each tip. One measurement is taken 
prior to making each test run and a final measure 
ment is made after tool failure. 

Che difference between any two dimensions di 
vided by the tool life in terms of square inches of 
surface milled represents the loss in size per square 
inches ot surtace milled. This size factor is im- 
portant in evaluating carbides for milling. A com- 
pilation of these data quickly indicate the ability of 
the test grade to maintain size under the highly 
abrasive light-feed conditions. 

The maintenance of size characteristic is indicated 
by an actual run. This job required milling of 60 
equally spaced 0.257 inch wide by 76 inch long 
slots across a 36-inch diameter cast-iron pulp mill 
rotor. The rotor had been previously machined on 
the outside diameter. The slots had an average 


depth of 34 inch with a maximum depth of 1 inch 


The operation was performed on a Cincinnati 
Hydro-Tel Milling machine using a 6-inch diameter 
inserted-blade alternate-tooth slotting cutter with a 
2-inch hole and ln, inch thick hub. All 16 teeth 
were tipped with 883 carbide. The cutter had a 
»-deg positive radial and axial rake with a 0.010- 
inch, 45-deg chamfer at the corners. lsing the 
climb-cut principle the machine was operated at 190 
sfpm (121 rpm) and a feed of 10 inches per min 
ute, or 0.005 inch per tooth, with 0.010 inch per 
tooth at the corners. The chip thickness at the 
corners was 0.007, 

This cutter milled all 60 slots, a total of 4560 
linear inches of slot, with three sharpenings on the 
outside diameter only. It maintained the slot width 
within tolerance without chipping or breaking of 
the teeth. This setup lacks the necessary rigidity 
and is being improved, which should give. still 


better cutter life and size control. 


Milling Cylinder Heads 


Phe complete milling of cast-iron cylinder heads 
on a Newton vertical milling machine having a 


rotary table presents an unusual set of production 


conditions. The leading portion of a 24-inch right-’ 


hand face mill takes a roughing cut while the 
trailing portion takes the finish cut. This operation 
is done in the low-feed range where the outer por- 
tion of the cutting edge cuts through rough scaly 
surfaces impregnated with sand while the inner 
portion of the same cutting edge cuts under highly 
abrasive conditions. 

The table of the machine is equipped with a set 
of six fixtares to hold the cylinder heads in each 


one of the four necessary positions to mill the joint 


Fig. 4. Method used to position tool bits accurately in cutter 
head slots. Shims are used to maintain radius and radial rake. 
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Fig. 5. Face-milling cuts on this billet were taken across cored openings, Scaly 
surface was removed with cuts 0.100 inch deep before test cuts were made. 


surface as well as the bosses and pads on the three some cuts, the cutter face actually rubbed on- some 


other sides. Two heads are completely milled dur- of the scaly surfaces. The feed at the maximum 





ing each table revolution. 

The full-back type inserted-blade face mill is 
provided with 56 carbide-tipped blades set to give 
6L.-deg axial and radial rake. This mill is sharp- 
ened and mounted on a vertical spindle, slightly 
tilted in relation to the direction of feed as shown 
in Fig. 7. This mounting permits the leading por- 
tion of the face mill to cut on the outside diameter. 
the “..5-inch chamfer, the entire 5-deg angle and the 
’yq-inch wide flat on the cutter face while the trail- 
ing portion is removing a few thousandths of stock 
with the 5-deg inner angle and the %,-inch wide 
flat. 

The machine operates at 25] sfpm (40 rpm) 


while taking cuts from '4, to %o-inch deep. In 


Table 1—Speeds and Feeds for 
Face Mill Test* 





Speeds Feeds 
rpm) (sfpm) min.) (in./ tooth) 





130 272 0.0038 
0.0048 
0.0057 
0.0067 
0.0077 
0.0096 
0.0042 
0.0049 
0.0055 
0.0069 
0.0083 
0.0097 
0.0042 
0.0053 
0.0063 
0.0073 
0.0084 





Carboloy grade 883 
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table diameter was 1] ipm (0.0046 inch per tooth) 
and 8 ipm (0.0035 inch per tooth) at the minimum 
diameter of cut. 

An inspection of the cutting edge, after the face 
mill had been used for a long period of time, indi- 
cated the wear lands as narrow and extremely 
uniform in width with no sign of chipping. The 
milled surface left by the cutter was smooth and 
uniform in appearance. 


Accurate light-finish milling cuts can also be 


Fig. 6. Graphs indicating cutter life obtained when 
milling cast iron with Carboloy grade 883 carbide. 


Depth of. cut 0.100" 
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taken on steel with an abrasive-resistant carbide 
lhe depth of cut is usually 0.010 inch, or less. while 
, combination of peripheral cutting edge angle and 
feed per tooth is used that will result in a chip 
).003 inch thick or less, An outstanding production 
job uses such a carbide to finish mill steam-tight 
flange surfaces on upper and lower cast-steel tur 
bine cases. This operation is preceded by rough 
ind semifinish milling operations. The 14-inch 
diameter face-mill cutter has 4 carbide-tipped 
teeth. The intersection of the relief angle on the 
cutter face with a large sweeping radius on the tip 
face produces an elliptical cutting edge. This mill 
operates at 60 rpm (220 sfpm) and 4-ipm table 
travel while taking 0.003 to 0.005 inch depths of 
cut. Even through the feed per tooth is 0.0167 
inch. the chip is extremely light due to the shallow 
depth of cut and the large radius ground on the tip 
The mill leaves surfaces with a finish ranging 
from 8 to 35 microinches, rms, and without any 
waviness. When bolted together. cases give a steam 
tight joint without the need for a gasket. It is 
claimed the cutter needs resharpening only aftet 
milling a 10 inch wide by 50 foot long surface. 
Titanium alloys can be face milled with abrasion 
resistant. tough carbides when used in the light 
feed-per-tooth range. Research done by the Pro 
duction Engineering Department, University of 
Michigan, for the U. S. Army. Ordnance Corps 
resulted in establishment of preferred tool geom 
etry for such work. The face should have a 0-deg 
radial rake, O-deg axial rake, 45-deg peripheral 
cutting edge angle. 2-deg face cutting edge angle 


and 12-deg normal relief angle. 


Fig. 7. Setup for milling cast-iron ecvlinder heads on 
milling machine with rotary table. Leading portion 


Table 2—Speeds and Feeds for Tough 


W ear-Resistant Carbides 








Speed Feed 

Material sfpm in.-/ tooth 
Aluminum & Alloys 1000-up 0.009-0.039 
Asbestos 150 0.010-0.015 
Brass: Soft, yellow 800-1000 0.009-0.020 

Hard 700-800 0.007 -0.010 
Bronze Soft 150-800 0.007-0.015 
Fiberglass 600 0.010-0.015 
Magnesium G Alloys 1500-up 0.009-0.030 
Masonite 1000 0.010-0.015 
Plastics 1090 0.010-0.015 
Rubber—Hard 1000 0.010-0.015 
Wood 1000-up 0.009-0.030 


Zinc—Die Cast 800-1000 0.007-0.015 





Carboloy grade 883 


Alloy Ti-75A can be milled at 400 sfpm using 
0.005-inch feed per tooth with about 240 minutes 
of cutter life. Alloys RC-130B and Ti LS5S0A can be 
milled at 0.002-inch feed per tooth using speeds 
of 342 and 230 sfpm respectively. Alloy Ti-150B 
is abrasive and gives poor cutter life. The general 
trend is to reduce the feed to reduce chipping and 
increase cutter life. 

These tests, although conducted with a single 
type of carbide, indicate that good milling results 
can be obtained if speeds are reduced for certain 
operations. It is most important that the carbide 
grade selected for such applications has proper 
ties of resistance to wear and toughness. Such 
carbides also offer good results. TABLE 2. when 


milling other workpiece materials, 


takes roughing cut while trailing portion makes the 
finish cut when the spindle is tilted as shown. 


724" diam. face mill 
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Correct Drilling and Tapping Speeds 
Given by Multiple Spindle Head 





\ special fixed-center multiple-spindle drilling 
Ld and tapping head with a spring loaded su 
spended drill bushing plate was recently built by 
lhriftmaster Products Corp., Lancaster, Pa., to meet 
unusual requirements for simultaneously drilling 
ind tapping parts in conjunction with a rotary in- 
dexing table 

This 19-spindle head has eleven drilling and 
countersinking spindles. The other eight are lead. 
screw tapping spindles and are driven by a separate 
motor mounted on the housing of the head. Each 
-pindle is geared to operate at the correct speed 


for the operation being performed. 





High-Speed Welding Machine 
Fabricates Wire Mesh 


b ibe mechanically operated high-speed __resist- 

ance welding machine produces wire mesh up 
to 13 feet wide from coiled steel wire in a con- 
tinuous operation. It will fabricate mesh from 4 to 
14-gage wire at a rate of 60 cross wires per minute. 
Extreme operating flexibility is provided in the 
machine, which will handle up to 79 longitudinal 


wires with a wire spacing from 2 inches up. Cross 


wires can be spar ed from 2 to 12 inches apart. 
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Wire mesh of either square or rectangular patterns 
can be produced. 

High-speed operation of the machine, developed 
by Expert Welding Machine Div., Detroit. Mich., 
is accomplished by feeding six cross wires at a time, 
cutting them off and conveying them to a hopper 
from which they are fed one at a time to a resistance 
welding crosshead upon which up to 79 individual 


spring-loaded welding guns are mounted. Multiple 
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ss wire feeding is used only for heavy wires 


[he multiple cross wire feed, straighten and cut 


i machine takes wire from SIX individual coils. 
Wires are fed through individual rotating arbor 


pe straighteners. When wires have reached the 
roper length, all six are cut and drop onto a screw 
| 
i hopper from which they are delivered one by on 


the weld station 


Compact design of the welder crosshead is 


chieved by grounding all of the gun units t 


shunting bar. The lower electrodes in the weld 
nit are connected to secondary transformer leads 


so that two series welds are made through two 


iidjacent guns. 


[he main shaft operates the welding crosshea 


Operating Speed 
Increased in 
Stroke-Controlled 
Press Brake 
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conveyor. This convevor feeds the wires into 


through an inverted toggle mechanism. This de 
sign provides a long dwell arrangement which con 
tributes to the high speed of the machine. Half of 
the crosshead operating cycle time is available for 


the welding operation 


LONGITUDINAL WIRES in coil form are fed 
through the straightener unit to the welder 
crosshead. A _ single straight cross wire is 
dropped over the longitudinal wires and pulled 
into welding position by a set of fingers. The 
cross wire is welded by the toggle-controlled 
welding crosshead. The fingers pull the welded 
crosswire to index the longitudinal wires fo1 
the next cross wire. 





to most important advantage of the Di-acro 
Hydra-Power press brake results from its con 
trolled stroke design. The most practical length of 
stroke for each job can be preset and the ram can 
be stopped or reversed at any time during operation. 
Power is applied to a rotary hydraulic cylinder. 
which is mechanically linked to the camshaft in this 
machine developed by O’Neil-Irwin Mfg. Co., Lake 
City, Minn. Machine design is such that any length 


of stroke can be secured with a quick adjustment 
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DESIGNED FOR PRODUCTION 


the stroke control selector without having to 
eadjust the bed or die settings. Maximum pressure 
s obtained by working off the bottom of the stroke. 
Operating speed is increased because it is unne¢ 
essary for the camshaft to go through a complete 
eyvele each time the clutch is tripped. A bending 

cle is completed during the forward movement of 
the hydraulic eylinder and another cycle is com 
pleted during the return movement 

Selection of a short stroke on punching opera- 
tions is valuable from both a safety and time stand- 
point since the opening need only be slightly more 


Although a 


vreater number of strokes can be attained per min- 


than the thickness of the material. 


ute with a short stroke, ram speed remains constant 
whether the stroke is short or long. 

\n inexperienced operator cannot damage dies, 
or jam or lock the machine because an adjustable 
relief valve can be preset to apply only the tonnage 
required to bend or punch the metal. Beyond that 


pressure, the machine will throw out o1 stop. 


RAM LOCK 





? RAM POSITIONER 
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SPEED OF THE RAM on this press brake can be varied 
by the operator by changing the pressure applied to 
the foot pedal. The ram can be inched to line up 
with a scribed line and can brake material of maxi- 
mum capacity over the full length of the bed. The 
ram can also be brought down into bend position as 
slowly as desired on a large sheet of material to 
avoid the danger of whiplash. 


Solid Top Shaper Rams 
Give Strength and Rigidity 


ernie and industrial shapers have been de- 

signed with solid tops to increase accuracy. By 
designing without a slot, and reinforcing and stiffen- 
ing the ram with a longitudinal rib as well as 
heavier cross ribbing. Gould & Eberhardt. Inc.. 
Irvington, \. J.. has strengthened the entire struc- 
ture and reduced deflection to a minimum. 

The ram lock has been brought forward so that 
it is adjacent to the ram positioner for more con- 
venient operation. The same crank handle is used 
for positioning and locking the ram. The new ram 
lock. operating on the screw-and-jamnut principle. 
effectively prevents any tendency toward distortion 
of the ram. Cutting forces are transmitted directly 


by the enlarged positioning screw. 
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REQLENTLY OVERLOOKED by management. the 
operation of tool cribs represents a necessary ser\ 
ice to production, yet one in which plant operating 
costs can often be reduced. Primarily, the opera 
tion consists of the purchase. disbursement. and 


inventory control of tools and maintenance mi: 


terials. Tool control methods in some plants ar 
uneconomical because of poor organization. A 
carefully designed system can trim tool costs and 
inventory investment substantially. Specifically. 
development of improved tool crib forms. tool ordet 
and reorder procedures, tool salvage and obso 
lescence practices. and material identification 
systems have proved worth while. 

Although the size of a plant usually dictates to 
what extent control methods for productive and 
nonproductive tools and materials are regulated 
the system adopted by Cadillac Motor Car Diy. 
General Motors Corp. could be used by other large 


plants or altered to suit the requireménts of small 





organizations. Control procedures at Cadillac were 


designed for economy and simplicity of operation. 





Bookkeeping is kept to a minimum to reduce costs 





and help eliminate inevitable human errors. As a 
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and tool costs 








Fig. 1. A feature of the Cadillac tool disbursement 
system is the use of paper slips rather than conven- 
tional metal tool checks. 
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result, tool cribs, Fig. 1, occupy minimum floor 
space and present a uniformly neat and orderly 
appearance. 

The system lowers the cost of disbursing and 
controlling tools for productive and nonproductive 


operations by ° 


|. Reducing obsolescence 
2. Reducing the number of out-of-stock items 
Ordering no more than is needed 


1. Using numbers rather than complex names 


identify nonproduction materials 


Eliminating the central stores function 


Discussed in the following paragraphs are the 
procedures used by Cadillac for controlling tools 


d nonproduction materials. 
Control and Disbursement of Tools 


lool Operation Sheets are the authorization for 
ordering tools by the tool service department. The 
methods and equipment division originates the tool 
operation sheets after receiving an Engineering 
Release and processing a Manufacturing Specifica- 
tion form. A copy of the tool operation sheet is 
then sent to the tool service department for their 
use. 


All tools, both perishable and nonperishable, are 
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PERISHABLE TOOLS RECORD 





ilY62 ¥73 7-8 








Reo Adee Shsise 
4250 _OM-! 
[ f N REQ | 
T | 
| 
| Fig. 2. The complete history of a tool is 


recorded on this card and filed in the 
tool service office. A perpetual inventory 
is maintained on the reverse side. 


listed by the tool service department on tool Record 
Cards, Figs. 2 and 3. Perishable tools fall into two 
categories, commercial and special. Commercial 
tools such as drills. reamers. etc.. can be ordered 
through catalogs or from brief specifications 
Special cutting tools such as broaches and hobs 
require blueprints. 

The tool service department lists all tools on 
record cards. Proper floats (minimum number of 
tools allowed on hand before reordering) are set 
up for perishable tools. When perishable tools are 
received in the plant, they are inspected and sent to 
the correct tool crib where they are stored in con- 
venient bins or racks to be readily available when- 
ever required. 

Bin tags are annotated with the number of tools. 
When perishable tools are required for production. 
they are disbursed from the crib on signed request 
of the department foreman, in the form of either a 
commercial Tool Release. Fig. 5. or a Special Tool 
Release, Fig. 0. depending upon type of tool. The 
employee who obtains the tools delivers the signed 
tool release to the crib attendant and also signs a 
Borrowed Tool Receipt, Fig. 4, which is kept on file 
under the employee’s badge number until he re- 
turns the tools. 

The Tool Releases are sent to the tool service office 
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Fig. 3. (black) has been trans- 
ferred to this card from a Tool Operation Sheet the 


After information 


eard is numerically by tool number 


crib attendant 
These 


figures are then posted on the perishable tool record 


idded bv the 
quantity of the tool still in the crib. 


daily with information 


showing 
card where a perpetual inventory is maintained 
From the tool service department releases are sent 
to the factory accounting department where they 
are costed and made ready for departmental distri- 
bution. 

Jigs, 
tools and are listed on the nonperishable tool record 


card. When these 


thev ar 


fixtures, etc.. are classed as nonperishabl 


and received. 
Any 


of these tools that are not required for use with 


tools are ordered 


e stored until required for production. 
subsequent automobile models are sent to service 
there 


been received by the tool service department from 


storage and remain until authorization has 





the parts department to scrap them. 


end of a model vear all tools are 


and checked with 
decide 


Towards the 


carefully analyzed proper engi 
whether they will be 


When tools are not 


tool record card is 


neering releases to 


carried over to the next model. 
float on the 


decreased so that obsolescence is held to a pra tical 


carried over. the 
minimum. The obsoleted tools are sent to tool stor- 


ize when current production is completed. They 





are held for future service requirements or until 
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scrapped by issue of a release from the parts de- 





Fig. 4. (color) Paper receipts provide records neces- 
sary for controlling crib functions and indicate in- 


and-out status of tools and equipment. 


which maintains the 


partment. service inventory. 
Many general-use tools such as hammers, files 
and screwdrivers. are stored and dusbursed by the 


tool cribs in quantities which are necessary for 


These 


sheets 


operation. items do not usually appear on 


operation and are carried over from veat 
to vear. 

Broken and worn-out tools are transferred to the 
tool salvage department where they are sorted out 
for possible repair and reclamation, and examined 
for evidences of carelessness and excessive break- 
age. 

Tools which cannot be repaired in the salvage 
There they 


are altered into other sizes or tvpes of tools. when 


department are sent to the toolroom. 


the need arises. or else they are s« rapped if rework 
is impossible. 

Each department is charged on time tickets with 
tickets are 


sent to the factory accounting department and 


the expense of resharpening tools. The 


turned to the department foreman for chee king 
and verification. 
Contrary to common practice, no “central stores” 


is maintained for tools. To reduce costs, inventory 
is kept low and more fluid by disbursing the tools 
to the cribs requesting them upon arrival. Further, 


tools are ordered specifically for a particular crib, 


103 























CAD. 3783 
PRINTED IN U.8.A 


T.S.R. NO. DM =f 


TOOL RELEASE 


COMMERCIAL TOOLS—CREDIT ACCT. 7723 


CLOCK NO. B-234/8 DEPT. 


ACCT. 











QUANTITY SIZE 


ry W/32 * (a 








DESCRIPTION 


ite S.5. ff. 5. Ori Ms 


Code (97997 








COST EACH EXTENSION 

















INVENTORY BALANCE NEW TOOLS IN T.S.R. ¥F Fo 





SIGNED 








care SLI/SE 





L 


JL Lt Hbtet Fit hea 
hlipt ¢/l/ 





Fig. 5. Slips such as this are authorization for the 
crib to release catalog tools to production. They also 
serve to maintain tool inventory records in the tool 


service department. 


rather than for a general inventory. If more than 
one erib requests the same tool. the delivered orde: 
is split and the necessary quantity is sent to the 
various cribs. Individual cribs order large amounts 
ol fast-moving items and other cribs can draw 
from this supply when necessary. 

When a tool inventory drops to the float quantity, 
the tool control clerk determines the quantity to be 
reordered and gives a Perishable Tools Record card. 
Fig. 2. to the purchase requisition clerk who writes 
a requisition from the information on the card. 
The requisition is forwarded to Purchasing and the 
card is filed by the order clerk. A copy of the 
purchase requisition is sent to the appropriate crib 
to advise the attendant. A yearly physical inven- 
tery count is taken in all cribs. When reordering 
all tools, consideration is given to schedule. quan- 
tity discounts, usage and acquisition time required. 
\ll purchase requisitions are analyzed and ap- 
proved hy the tool service foreman. 

\ total of eleven tool cribs are located stra- 
tegically throughout the plant to service the various 
departments. Each crib supplies a specific class of 
items to meet the particular requirements of the 
departments being serviced. 

Symbol codes are used to concisely identify each 
crib. The first letter in code DM-1, for example. 
indicates the name of the supervising deparment; 
M. the department or operation being serviced (in 
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this case machining). Digit 1 designates the floor 
number on which the crib is located. Codes ex 
pedite delivery to cribs and provide concise vet 


complete identification for use on written records. 


Control of Nonproduction Materials 


Supply and control of maintenance items and 
nonproduction materials are centered in a materials 
catalog. Catalogs are divided by materials into 
nine sections. A catalog sheet for each item in stock 
contains a complete description, a symbol number. 
the minimum stock requirements, the amount to be 
ordered at one time and other information. Non- 
production materials are stored in a_ stockroom 
which is arranged into sections to separately store 
classes of materials by sizes and symbol numbers. 
This form of layout enables new stockroom attend- 
ants to rapidly learn the location of materials. 
thereby reducing training time. Frequently used 
items are kept nearest the disbursing windows to 
reduce the waiting time of employees. 

Each item is given a symbol code number with 
five digits. The first digit in the symbol number 
represents a section in the catalog: the second 
specifies the material; the third indicates the class 
of materials; and the fourth and fifth digits specify 
the size. The first digit in number 11,203, for ex- 
ample, represents material in the standard parts 
section; the second digit indicates a washer in the 
same section: the third digit discloses that the 
washer is a lockwasher; and the fourth and fifth 
digits indicate the lockwasher’s size. 
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Fig. 6. This release must be signed by the production foreman 


when a special or noncatalog tool is to be charged out of the crib. 


Chemicals and other materials which are not 
lassified by size are usually given a number end- 
ing in two zeros. It is not possible to follow this 
system entirely because of the variety of such ma 
terials. In such cases the digit normally used to 
show size represents a class. 

Symbol numbers are used rather than descrip 
tive names to avoid errors resulting from items 
with similar descriptions. Also, numbers speed lo 
ation of stored items, provide for storage of simi- 
lar items in the same general location. expedite 
ordering and are easier to remember. 

Materials are requisitioned from inventory by 
the using department and are charged to the prope! 
departments. Requisitions show symbol numbers 
to enable the accounting department to charge the 
department concerned and to identify the material 

To keep obsolescence to a minimum, material 
used by only one department is usually not carried 
in stock. Such material is ordered and charged 
directly to the department. Exceptions are made for 
expensive items which would impose a_ financial 
burden on a department. 

When a catalog sheet is originated, a crib bin 
tag is filled out and sent to the crib concerned. 
where it is secured in place under the proper bin 
lhe tag identifies the material by name and size. 


and shows the symbol number and float required. 


Fig. 7. Crib bin tag, placed under proper bin, identi- 
fies material and indicates the proper float level. 
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lhe inventory is carefully determined, checked and 
kept current by crib attendants and supervisors 

If material inventory drops to the float shown on 
the big tag. a reorder form. Fig. 7. is made out in 
duplicate by the attendant. The carbon copy is 
placed in the bin. The carbon copy is destroyed 
when the reordered material is received. The crib 
supervisor receives the original copy to approve 
the order size and to determine whether or not the 
quantity should be changed from the amount shown 
in the catalog. Heavy demands for materials 
created by plant layout changes or construction 


jobs are considered before deciding how much to 
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reorder. The purchasing department expedites de bursing, and keeping an accurate running inven- 
livery of items when requested by the tool service tory for a vast number of items can be an economi 
lepartment. A copy of the requisition for these cal asset to any manufacturing organization. 

tems is sent to the accounting department where 
weurate descriptions and cost records are main- So a 
tained 

Without proper organization and management. Appreciation is extended to Howard Anderson, super 

2 s intendent, Material Control, and L. E. Guinan, general 

rib and tool control methods could result in high ied Wink Minin Wali Mites Mae Wi Cais 
operating costs. A system which helps to eliminate Motors Corp., for supplying information and illustrations 
tool obsolescence. and provides for ordering, dis for this article 





Wear and Tear on Drawings Minimized by Drawer Device 


( = INAL DRAWINGS stored in the usual drawing desired drawing for the specific job in process. 
ibinets in design departments and drafting rooms To simplify the problem of location drawings 
rapidly become dog-eared and torn from frequent and at the same time minimize handling damage, a 
handling. Most of the damage occurs on the bottom patented lifting device can be used. This device. 
right-hand corner which contains the drawing num- designed by H. Dahl, Sweden, automatically raises 
ber, because the searcher must either dig through the right-hand corners of the drawings when the 
the stack or lift it out of the drawer to find the drawer is opened, as pictured in the accompanying 


illustration. The device consists of a one-inch wide 
ribbon, 18 inches long, with one end held in slots 
in the end of a cardboard. A formed wire hook on 
the free end of the ribbon clips over the front of 
the drawer. The ribbon is adjusted to proper length 
so it offers no interference with the drawings when 
the front protective lid is closed. When the lid is 


opened, however, the ribbon is stretched and the 





edges of the drawings are raised so they can be 
quickly turned like the pages of a book, permitting 


rapid location of the drawing wanted. 











Annoyance of digging through drawer of closely 
stacked drawings is ended by this patented ribbon de- 
vice which raises the drawings for rapid identifica- 
tion and easy withdrawal, eliminating damage to ori- 
ginals from this source. 
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with penetrating fluids 


By Dan White 


Consulting Engineer 
Rocky River, Ohio 


’ 

hs E THE DISCOVERY that a leaky rivet in a tank 
could be located by wetting one end with kerosen 
ind powdering the other end, penetrating oils have 
been used to find leaks, cracks and flaws in a wid 
variety of metal products, Fig. 1. Prepared oils 
containing dye, which give brilliant indications, 
are the most versatile of the inspection devices used 
for detection of cracks and leaks. Other processes 
using magnetism, black light, ultrasonic vibratio1 
and the like are sometimes better in specific cases 
but are not as economical, universally applicable, 
or as portable. 


Fluid inspection can be performed in the field 


Fig. 1. Broken disk treated with dyed penetrant 
shows incipient grinding cracks. Cracks have been 


—<—. - 


with a compact unit consisting of two small bottles. 
two brushes and a cloth, Fig. 2. The penetrating 
oils have been improved so they show fine grinding 
cracks and indicate if the last trace of a flaw has 
been removed by grinding. chipping. or burning 

Recently a worker in a grinding shop dropped a 
heat-treated and ground ring. It broke. An argu 
ment ensued between the owner of the heat-treat 
shop and that of the grinding concern. The heat 
treat man tested the piece with dyed penetrant, 
Fig. 1, and sent it to the grinding concern as evi 
dence of improper grinding. It was discovered, by 
looking carefully at the light reflected from the 
piece that the cracks could be seen without pene 
trant. 

In another instance a boiler inspector discovered 


i crack and shut down a large boiler. The visible 


stoned out near break on right side. They are only 
about 0.002-inch deep. 
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Fig. 2. Portable penetrant inspection kit. The 


crack was removed by grinding and the inspector 
was convinced by the evidence of a penetrant that 


it was entirely gone 


In this location other inspec 

tion processes would have been difhicult to use. 
\nother example, a — crack in a shaft 

efforts 


erinding. Fig. 3. Failure of these 


illustrates how a crack can be obscured by 
to remove it by 
efforts was revealed by a penetrant inspection. At 

1. with the crack still present. 


the shaft was discarded as bevond repair. 


the stage shown. Fig. 


Oils developed for discovery of tiny flaws such 
is grinding cracks are limited in determining the 
extent of large cracks such as welding flaws. Those 
oils that travel far through leaks around rivets o1 
in welded seams are less sensitive for minute 
detects. 

In developing a good inspection fluid it is ad 
visable to start with an oil that spreads rapidly and 
has a high capillary speed or high rate of disper- 
sion. These oils usually evaporate rapidly, so 


slower moving oils are added to produce an indi- 


Fig. 3. Shaft after grinding shows no evidence of 
crack conditions. 


ce 

















va 





}, oz bottles contain enough fluid for 8 sq ft of surface. 


cation that will remain sufficiently long for visual 
examination. Usually one day is enough for this. 

\ simple test of how far and fast an oil will 
penetrate can be made with a file. An eyedropper 
may be used to feed the fluid. Several photographs 
of a carefully cleaned mill file, Fig. 5, show this. 

Fluid mixed of rapid and slow moving oils will 
travel across the file in one or two seconds, slowing 
down as the fast moving oils evaporate. At the 
beginning it will travel 40 inches a minute but 
will slow down to less than 3 inches an hour. When 
used in a crack or around a rivet there is less eva- 
poration so the oil travels farther, faster. 

lf a file is used to measure the effectiveness of 
penetrants one file should be used for this work 
as different files show different rates. Matching of 
erooves at corners is poor and different files will 
show widely varying speeds. 

Penetrants are not necessarily limited to oils. 
Any fluid that disperses rapidly, such as alcohol 


or even water. can be used with added wetting 


Fig. 4. Shaft after treatment with penetrant shows 
cracks still exist. 
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Table 1—Penetrant Processes for Typical nent without developer. For large defects such as 























Conditions leaky rivets a powder developer is recommended. 
Work- Prep- Pene- Sensitive paint-on, dip or spray-on developers may 
piece Type aration trant$ Devel- give indications of cracks around all rivets. while the 
Ma- of of Recom- oper 
terial Crack Surface mended Type powder developers are usually not sufficiently 
a Rivet None Oi Secuine searching for grinding cracks. A small opening 
Weld None Oil Powd . | 
Forging Degrease Oil} Liquid. necessarily exists around a rivet. about the size of 
Heat treat Degreaset Oil} Liquid a ' ’ , 
Grinding on poof tie a grinding crack. Only those rivets with much 
Micro- 
== oll Degrease Oil 2 Liquid larger cracks at the point end need to be found. 
TABLE 1] summarizes data for fluid Inspection 
Light Weld None Oil) Powder ; = te S 
alloys Forging Degrease Alcohol Liquid From this it is apparent that the method is applic a | | 
Shrink - or water ; : . " 
pon a O12 Liquid ble to a wide variety of conditions and fabricated 
yroducts. 
Copper Weld None Oil] Powder sien 
alloys Shrink- None Oil 2 Liquid 
age Acknowledgements 
Plastics --— —— —__—_ Specialt [he author acknowledges the contribution of Ceorge 
H. Porter Steel Treating Co. in supplying information 


Welded and riveted parts, and castings need no degreasing unless 
ontaminated with oil ind photograph material as well as the assistance of 
Heat-treated parts are frequently cleaned by blasting with wet 
ybrasive. These must be air dried or dried by heating, or rinsing in 
icohol 
The manufacturer must be consulted to find fluids that will not 
soften or dissolve the plastic 
Oil 1 is a deep penetrating oil with fast moving ingredients added 
such as kerosene to make a long traveling, slow moving oil. Oil 2 
contains some fast moving aromatic oils and a base of heavy or —_ eet - ee — 
eelatinous material that is not easily washed from a shallow crack iit enesnenaE TTT eas SRESSSESE ESTE! 
i 7° | i | ’ 
BY a ‘ ) 


James H. Herron Co. in the laboratory work 





= an 





















iwents. The fluid must contain some ingredient that 
does not evaporate quickly, however. 


Directions for use usually include four steps 


Preparing the parts to be inspected, usually by a 
solvent degreaser. 


2. Applying the penetrant and allowing it to soak ii 








Soaking time varies from one to ten minutes, fine 
shallow cracks taking the longest time o ELERUREREE TTT Till if i it i 
Removing the excess penetrant } i] | : 
1 2\ 3 4 
1. Revealing the defect usually with some mate! | 
that soaks up the dye. called a developer 


\ quick record can be made by blotting up the 
indication with a piece of paper instead of using 
the developer. This is done in a second treatment 
ifter the defect has been found. 

Penetrants can be applied by brushing. spray 


ing or dipping and cleaners to remove the excess 





penetrant can be applied in the same ways. Wiping 
the part with a cloth is sufficient where inspection 


is occasionally performed on smooth parts. Rough 





parts must be sprayed or rinsed. Spraying or rins- 
ing with a cleaner will remove penetrant from 
grooves and leave enough in cracks for indication 

The developer produces a brilliant indication a 
few seconds after application. When work has ar 


abrasive blasted finish. cracks can be made promi 



















Fig. 5. Test to show rate of travel of penetrant. Oil 
applied to one location travels around the single-cut 
file in a continuous spiral. (a) File two seconds after 
penetrant has touched it. Oil has traveled 1*4 inches 
at rate of 38 ipm; (b) after thirty seconds oil has 





traveled 37% inches at an average rate of 7°4 ipm:; 
(c) after 55 minutes the oil has traveled 914 inches 
at average speed of 0.16 ipm. (d) after 1 hour and 
55 minutes oil has traveled 1214 inches and average 
speed for last hour is reduced to 0.05 ipm. 
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~ at work 














(Upper left) GRINDING threads on hold-down bolts 














for canned-motor pump in Westinghouse Atomik 
Equipment Department requires fine setup adjust 
ments. Precision of parts must be held to 0.0001 
inch and finished surfaces of 1 to 5 microinches. 
rms, are required. 

(Upper right) DYNAMIC balancing of the rotor for 
the electric motor of a canned-motor pump assures 
vibration-free operation. The special electroni 
balancing machine performs this operation, holding 


the part to within a maximum amplitude of 


50 mil- 
lionths of an inch. 

(Left) GAS LEAK TEST on stator employs a mass 
spectrometer and helium at 2000-psi pressure. A 
leak can be detected as small as 8 x 10° cc/sec 
with a 15-psi pressure differential on the mass 


spectrometer. 
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TOOLS at work 
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MULTIPLE OPERATION on oil 
pump body uses four-tool adjust- 
able quill tooling. Fixture is a 
single-station angle plate arranged 
for dowel location and _ strap 
clamping. Sequence is finish bore, 
chamfer and plunge both adjacent 
faces of large hub diameter. Part 
is shown at right after first oper- 
ation. Next is finish bore and 
plunge face small hub diameter. 
Second operation bores dowel 
holes in oil pump body, plate and 
cover, assuring location of mating 
parts. Centerline spacing tolerance 
is 0.0005 inch. Workpiece is shown 
at right. 


Photos courtesy Heald Machine Co 
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Fig. 1. Experimental 
setup in MIT machine 
tool laboratory for 
study of variables in 
grinding operations. 






practical application 
of grinding principles 


By N. H. Cook, M. C. Shaw and P. A. Smith 


Machine Tool Div., Mechanical Engineering Dept. 
Massachusetts Institute of Technology 
Cambridge, Mass. 


l. THE PRODUCTION of a finished surface through 
grinding, generally the problem is one of selecting 
a grinding wheel and a set of operating conditions 
which will provide the desired external surface 
finish without producing undue structural damage 
in the underlying metal. Through the years, the 
selection of grinding wheels and grinding conditions 
has developed as an art. However. it requires a 
great deal of time and effort to learn and unde 
stand the details associated with this as with any 
art. Considerable experimental work has been per- 
formed, Fig. 1, leading to more scientific knowledge 
of the process. It is the purpose of this article to 
discuss a few of the more important aspects of 
grinding to secure a better understanding of, as wel! 
as better results in grinding practice in the shop 

\ section of a grinding wheel together with the 
accepted method of marking is shown schematicall\ 
in Fig. 2. A grinding wheel is composed of grains. 
bonding material and voids. The grains are gen- 


erally either aluminum oxide (A1.203) or silicon 


*Senior member ASTE Boston chapter. 


Based on a discussion given at the 1955 ASTE Re- 
gional Conference, Massachusetts Institute of Tech- 
nology. 
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carbide (SiC). The sharp edges of the grains, pro- 
duced by fracturing during dressing. cut the work 
piece to produce chips just as in the case of a lathe 
tool. The bonding material holds the grains in the 
form of a wheel and provides the important strength 
haracteristics of the wheel. Bond types are gen- 
erally vitreous. silicates, resins, rubber or shellac. 
The proportions of grains, bond, and voids is im- 
portant in determining the structure and hardness 
of a grinding wheel. The following items identified 
in Fig. 2 are fundamental to the manufacture of 
erinding wheels. 


l. Spacing of the individual cutting points; this is not 
necessarily equivalent to grain size as it is affected by 
wheel structure and the dressing technique employed 


] 


Types of grain, i.e., shape, fracture strength, welding 
and wearing characteristics. and the size and distribu 
tion of flaws within the grain 


Strength of the bond 


The first quantity is extremely important with 
regard to surface finish and structural damage and 
will be considered in more detail. The latter two 
quantities relate to the wear of the wheel; ie 
whether the grains wear gradually, chip off in small 
pieces or break out of the bond. 
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Hardness” of a wheel, when grinding, is affected 


the size of the force on an individual grain as 
well as by the type and amount of bonding material 
esent lhus. a large force acting on a grain 


firmly held in a hard wheel will have the same 


fect as a smaller force acting on a less firmly 
supported grain in a softer wheel. Therefore. as the 
force on a grain increases, the wheel tends to act 
fter.’ The manner in which the grinding vari- 
thles affect surface finish, surface damage and wheel 
rdness will now be considered in some detail. 


Surface and subsurface damage in metals gen 
erally takes the torm of surface softening or ‘grind 
eracks associated with phase transtormation or 
npering just below the surface Perhaps 
esidual surface stresses should also be included 


since they can also give rise to subsequent surface 


damage. The factors involved in producing work- 
piece damage (overtempering, transformation, 
thermal expansion, ete.) are sensitive to the tem- 


perature produced at the surface and immediately 
elow the surface (0.001-0.005 inch). As a grind- 

cut is made, a fraction of the total energy 
involved will enter the workpiece; the remainder 
nters the chip or the grinding grain. The fraction 


which enters the workpiec e is conducted away from 


Nomenclature 


“ i cut, inch 
" age grir g chip width, inck 

( iber of 1 ng points per yuar ct 
Ny é le | th | ut, inct 

i} whee diameter, inch 

f force on an individual grain 


proportionality constant 


number of cutting teetl 


References are tabulated at the end of this article 
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Grain type (Aluminum Oxide) 


Grain size (60 grit) 
Hardness (A-Z) amount of bond 


Structure (O-I2) amount of bond and voids 


—— Type of bond (Vitreous) 


Fig. 2. Graphic illustration of standard 
grinding wheel identification system. 


the individual grinding scratches. Due to thei 
small size and high speed, individual grains pass a 
given point on the workpiece in an extremely short 
time. Therefore, the heat entering the workpiece is 
essentially liberated instantaneously at any given 
point. 

Considering a model wherein heat is liberated 
instantaneously in a very shallow surface layer. one 
would expect the temperature within the layer to 
depend upon the energy input per unit area of the 
layer and upon the thermal properties of the mate- 
rial. Thus. for a given material (constant thermal 
properties) the temperature, 7, at a given depth 
below the surface is some function, f, of the total 
energy input per unit area of workpiece sround. 


This can be represented by the following equation: 


udbt 
7 f = ) fiud .(] 
Ov 


[The symbols and units are identified in_ the 
nomenclature. Total grinding energy. u, is dis- 
cussed in a previous article.’ 

Measured subsurface temperature is plotted in 
Fig. 3 as a function of ud for data? obtained in 
surface grinding when d and v were varied. The 
functional relationship of Equation 1 is in agree- 


ment with these data. It has also been shown ex- 





\ rotational speed of cutter, rpm 


r = constant between 10 and 15 depending on 


the shape of the grain 


t chip thickness, inch 
| subsurface temperature, deg | 
7) total grinding energy required to remove a 


unit volume of material, in-lb/in* 


t — work speed, ipm 
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rimentally? that the decrease of subsurface hard 
ss in hardened 52100 steel is a function of the 
ik subsurface temperature. 

In light of the discussion thus far, it is apparent 
it the quantity ud is of prime importance r 
irding softening of a surface layer. The wheel 
pth of cut is a direct grinding variable and its 
fect is clear. However, the manner in which the 
ergy per unit volume removed, varies with grind 
ng conditions is not at all obvious. 

[he energy per unit volume has been measured 
a wide variety of grinding and cutting condi 
s by means of sensitive yet rigid dynamometers. 


t has been found that u correlates well with a single 


iriable—the thickness of the layer removed by the 


tool or an individual grain. Fig. 4 shows a typical 
ot of u vs. t. In order to cover the wide range of 
es involved, a logarithmic plot is used. It is the 
size effect”* evident here, and in all cutting proc 
sses, that is responsible for the great changes in 
and hence in subsurface temperature and damage, 
conditions are varied. In the grind 


when grinding 


region, the energy per unit volume varies ap 


oximately as the inverse of the depth of cut 


In order to determine the effect grinding vari 
bles have upon surface damage, it is merely neces 
sary to consider the effect these variable have upor 
he undeformed chip thickness. The larger ¢ be 
mes, the smaller u become and hence, for a giver 
epth of cut, the smaller the ehance of damage 

\ detailed analysist of the various grinding 
processes, including external, surface, internal and 
plunge grinding, provides somewhat different equa 
ons for t for each type of grinding. However. a 
simple equation can be developed to show quali 
tatively how the most important variables affect / 

iny grinding process. 

In this connection a simple plunge grinding 
peration, in which the work is fed directly int 
the wheel, may be considered. This situation is 
inalogous to a milling cutter of n teeth cutting the 
end of a rod as shown in Fig. 5. In the case of the 
milling cutter, the chip thickness is equal to the 
idvance of the work per unit time divided by the 


number of teeth cutting the work per unit time. 


1 


nN 





When the milling cutter is replaced by the grind- 
ine wheel. the effective number of teeth must be 


ascertained. If the average grinding chip is b’ in 


width, the effective number of teeth in a section of 
the grinding wheel of width b’ is: 
oe ge eee Sera we ce Gaia al } 





Quantity C may be conveniently found by rolling 
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plate and counting the number of grains that pene 


a freshly dressed wheel across a soot-covered glass 





trate the soot layer per square inch. 


It has been found experimentally that the chip 


width is proportional to the chip thickness, o1 


When equations 3, 4 and 5 are combined, 


N voc (6 


For a fine surface finish a small chip is desired 
Equation 6 shows which grinding variables should 
be varied to improve surface finish. 

Since the energy per unit volume is approximate 
ly inversely proportional to ¢ in the grinding region, 
if this approximation is combined with I.quations 


| and 6, the subsurface temperature is: 


fd \ De 

r=f(i)=flaye, 
Thus, for decreased surface damage, one should 
nerease the work speed, decrease the depth of cut, 
decrease the wheel speed, use a coarser wheel or us 
1 coarser dressing technique. It is apparent that 
finer surface finishes (small value ¢) and decreased 


surface damage (large value ¢) are in opposition. 


Fig. 3. Chart plotting subsurface temperature against 
energy input per unit area. The wheel is aluminum 
oxide and the workpiece is 52100 steel. 
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Fig. 4. Logarithmic plot of energy per unit volume 
against the depth of cut. 
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Fig. 5. Schematic view of plunge milling cutter. 


Equations 6 and 7 were developed for a plunge 


rinding operation. However, they hold quali- 
tatively for external, internal and surface grinding 

well As one goes from internal to surface 
to external grinding. if all other things are held 


nstant, the chip will become somewhat thicker. 
lhe force on an individual grain can be ex 
essed in terms of the energy per unit volume and 


thre hip geomelry is follows 


Because u is approximately inversely proportional 
to ¢t in the grinding range. the force on a single 


rain is proportional to ¢ 


Pu ~ N wor 


\ particular wheel will appear softer when the 
rinding variables are changed to provide a larger 

t and hence a larger F on the individual grains 
Insofar as surface finish, surface damage and 


wheel h irdne ss are con erned. the undeformed chip 


A 
thickness is of primary significance. 
\s chip thickness is increased: 


1. Surface finish will become coarser due to large: 
scratches 

». Surface damage will decrease due to lower temperature 
The wheel will appear softer due to an increase in the 
force per grain. 

It is customary to keep the grinding speed approxi 
mately constant. In such a case chip thickness car 
be strongly affected only by work speed and num 
ber of cutting points per inch. As previously men 
tioned, number of cutting points is not fixed by 
grain size alone. A greater spacing of grains is 
provided by the use of a more open wheel struc 
ture or a coarser dressing technique. 

The foregoing analysis is approximate and th 
equations presented are meant to be used only to 
indicate the variables that should be changed when 
trouble is encountered, and the approximate mag 
nitude and direction of the necessary change. How 
ever, a tool engineer using the undeformed chip 
thickness as a grinding yardstick should be in a 
better position to understand and _ institute the 


changes that are known to provide improvements. 
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Automated Line Speeds Flow of Gears 


— PINION gears tor transmissions are 
being produced on this automatic gear-shaper line 
it a rate of 3,000,000 annually at Buick Motor Div. 
of GM. Important developments incorporated in 
this new line are the special gages for checking each 
rear. Imperfections causing noises inaudible to the 
human ear are picked up by special electronic ears, 
while an off-size gear is detected by another type 
‘{ gage which rejects the gear and adjusts the ma 
chine so the next gear will be proper size. To 
ssure that each gear will operate smoothly and 
silently at high speeds, it must pass 15 inspections. 

Each gear goes through 14 different operations 
as it travels along the process line of 40 machines. 
three auxiliary gages and two washing units to reach 


final testing and gaging 
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numerical machine control 


... opens new possibilities in automation 


By Ralph H. Eshelman 


Associate Editor 


AY ACHINE TOOLS controlled automatically by 
punched cards or tapes, Fig. 1, promise flexibility 
and adaptability to meet production requirements 
of most metalworking plants. The salient feature 
of this type of automatic operation is the use of 
numerical codes for preparing the punched cards 
or tapes. Numerical machine control is simply a 
method of taking blueprint and machine operating 
information and translating it directly to control 
machining processes without the intervention of 
an operator. 

The versatility of this type of control is in sharp 
contrast to the kind of equipment generally de- 
picted as automation—special machine tools, me- 
chanical positioning devices and hydraulic controls 
triggered by limit switches and intricate electrical 
systems. Flexibility required for short or medium 
runs is not a feature in this type of automation 
Because of the tremendous investment involved, it 
is limited to mass production operations and stand- 


ardized components such as engine blocks and 


Fig. 1. Tape-controlled automatic boring machine 
developed by Minneapolis-Honeywell Regulator Co. 
Technicians punch hole coordinates in tape for oper- 
ating the machine. Machine controller with tape 
reader is at left. 
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heads, refrigerator compressors and the like 
Recent developments in numerically controlled 
machining have largely overcome such deficiencies. 
For some years the military has been using auto- 
matic control systems in tracking aircraft, auto- 
matic pilots, aerial gunnery, and many other ap- 
plications. This equipment has proved remarkably 
reliable and serviceable. The recent adoption of 


computers for design work and solution of engi 


neering problems has been phenomenal. But con- 



















































Fig. 2. Numerically controlled J & L turret lathe contains only pushbutton controls. All tool motions are 
completely tape controlled. Machine starts, stops and recycles automatically, Maximum speeds and feeds can 
be utilized as is seldom possible with human operators. 


siderable skepti ism has apparently existed ove! 
ipplication of these prin iples to machining opera 
tions 

Numerical machine control systems are now 
ready to go to work on a large variety of jobs in 
the shop. These range from drilling and jig-boring, 
turning, Fig. 2, and gear cutting, up to complex 
systems for control of special milling operation on 
uircraft skins. 

\ survey of the many numerical machine control 
developments makes it clear that one of the biggest 
potentialities lies in small-lot production. This is 
also apparent in many of the advantages cited for 
such systems: shorter setup time, reduction in ma- 
terials and parts handling, simplifications of tool- 
ing, reduction in human error in machining and 
machine operation, greater production at lower 
labor and materials costs, prevention of bottlenecks, 
shorter lead times, reduction in finished parts in- 
ventories, conservation of time of skilled machinists 
and sctup men and greater utilization of production 
equipment. 

Surprisingly few examples of numerical machine 
control can be found in operation up to the present 
in the metalworking industry. Nevertheless, the 
previously mentioned advantages are more than 
hypothetical assets; they are inherent in auto- 
matically controlled machining. Already, many of 
the large corporations, such as General Electric. 
Westinghouse, IBM and others are reported search- 
ing out operations where such controls can be 
exploited. Because of the tremendous savings in 
manufacturing costs possible, automatic control 
methods are certain to be applied to machining 
operations in the larger plants. Increasingly, 
smaller plants, likewise faced with rising labor costs 


will also be forced to look into possibilities of 
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automatic machining operations to secure greate1 
output. 

(Questions frequently asked about numerical ma- 
chine control involve its practicality because of its 
complexity of operation. Telephone type relays, 
vacuum tubes and thyratron servos, which are be- 


ing employed in these controls have demonstrated 


Fig. 3. Analytical drawing of typical workpiece show- 


ing tool travel, —Drawing courtesy Gisholt Machine Co 
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their reliability. Servo mechanisms have excellent 


records in military applications. In fact, engineers 
with extensive experience in this field state that 
most failures in automatic control have been fo1 


mechanical rather than electrical causes. 
How Numerical Control Works 


Operation of this type of equipment may prove 
less of an enigma and simpler than may appear 
from discussions of the subject. These discussions 
have been mostly from a design rather than opera 
tional standpoint. While an understanding of gen 
eral principles is desirable, knowledge of technical 
design details and underlying theories are no more 
essential than they are in the use of an adding ma 
chine or a dictaphone. The machine operator's 
work is simplified by automatic control; that of 
the tool engineer will be more vitally affected. The 
reason for this is that the critical step of converting 
product and process information into proper form, 


for command station and controller to use. will be 





‘References are tabulated at the end of the article 
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primarily his responsibility. Also, proper utiliza 
tion of such equipment is likely to be a responsi 
bility of production engineers. 

In a typical case, a new design-part drawing is 
received in the tool engineering department. It is 
analyzed by the process engineers, perhaps with 
the aid of special sketches and process drawings, 
Fig. 3, depending upon complexity of the part. 
\fter the necessary machining cuts are determined, 
a chart or program, Fig. 4, is prepared to convert 
dimensions of the part drawing to numerical data 
suitable for automatic control. This usually in 
volves such things as determining feeds and speeds, 
order of cuts and X and Y dimensions to tool con 
trol points, that is, dimensions to translate part 
dimensions into rectangular coordinates.” 

After programming is complete, the data are 
turned over to technicians for coding and prepara 
tion of a punched tape or other control medium 
This is then verified by tool engineers to screen oul 
any possible errors in recording. Depending on 
the motions controlled and other factors, the tape 
preparation unit may be simply a die block and 


Fig. 4. Work sheets for programming the tape for part shown in Fig. 3. 


— Courtesy Gisholt Machine Co 
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Fig. 5. Operation of hand-punching control tape. 
Equipment can be relatively simple and inexpensive. 
Phot ourtesy Hillyer Instrument Co., Im 


hand punch, Fig. 5, or it may be extensive such as 
key punch machine with computing type recordet 
and visual indicators for checking and storing in- 
formation 

\fter the record is made, the tape is taken to the 
shop where it is fed through the machine controller 
to produce the part. The numerical coded data 
ire read as orders for operation of the machine tool 
and are sent out as electrical control signals. Ma- 
chine axes are positioned in accordance with tape 
command signals by means of servomechanisms. 
relays and feedback circuits for positive positioning. 


\ basic discussion of this and other elements of 


— Drawing courtesy Arter Grinding Machine Co. 
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numerical machine control appeared in THE TOOI 
ENGINEER under the title “Automation of Ma 
chine Tools” by Julius Kaplan, April 1953, p. 53. 
and May 1953, p. 50. 


Varied Applications Developed 


The degree of flexibility needed in a system de- 
pends on the machine motions to which control is 
to be applied. If a machine is to be set up for a 
single operation the system can be reasonably sim- 
ple. An example is the automatically controlled jig 
borer developed by Pratt & Whitney. A standard 
machine has been redesigned with special drive 
gearboxes and controls. Hole coordinates manually 
dialed on a control panel are converted by the 
machine controller into a voltage which is im- 
pressed on a potentiometer with a rotating shaft. 
The shaft drives a micrometer screw and the ma- 
chine table is positioned to a similar accuracy 
through its Electrolimit system. In this way set- 
tings as fine as 0.0001 inch can be obtained with 
devices of only modest accuracy. 

Where only two movements are to be controlled. 
as in table positioning for drilling, rectangular 
coordinates can be recorded directly in a punched 
card or tape, Figs. 6 and 7. The X and Y axes are 
referenced to the lower right-hand corner of the 
plate which will correspond to the zero position ol 
the positioning table. For the drilling operation 
the plate is placed on the table against rails o1 
blocks which locate in machined slots at 90 degrees 


to each other. The inside edges of these slots pass 


Fig. 6. Sketch of rectangular plate with 19 holes 
dimensioned from X and Y axes. This is all informa- 
tion required to punch a tape. 














TAPE PROGRAM 
Hole No. x Y Information 
1 2.500 2.500 .750 ream 
2 5.900 15.250 ‘ ream 
3 9.999 R -750 ream 
4 R 5.000 -750 ream 
5 10.005 9.750 .750 ream 
6 15.000 9.500 -750 ream 
7 . 15.000 -750 ream 
8 19.999 ~ .750 ream 
9 25.000 18.000 -750 ream 
10 R 2.000 -750 ream 
VW 25.499 8.374 -750 ream 
12 1.562 5.000 drill 
13 4.749 10.500 drill 
14 8.437 17.061 : drill 
5 14.625 6.625 drill 
16 17.311 1.874 drill 
7 500 5.936 drill 
i 24.375 11.000 : drill 
~ 27.311 14.687 drill 
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through the center of the zero referenced position. 


which is a bored hole in the table, in which a stud 
an be placed. This stud is indicated with a swee; 
ndicator in the drill spindle before the overarm 
f the drill is locked in the beginning position. 
The holes to be drilled are positioned in th 
rder determined by the chart. The sequence is 
letermined first by the number of holes using the 
same size tool and also considering the holes lying 


on the same axis. In the Arter positioning table, fo: 
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ment required is picked up by a feed-back circuit 
and when the desired position has been reached 


control is shifted to the inch decade group where 


the same process is repeated. 

The Q.1-inc h group servo is disposed 0.2 inch 
from its correct angular position. This causes the 
table to stop approximately 0.2 inch beyond its 
final position. When energized, the one-hundredths 
servo is allowed to rotate only in the reverse or 


decreasing direction to its position. Similarly, the 


Fig. 7. Tape punched with digital information shown in table shown in Fig. 6. 
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1 courtesy Arter Grinding Machine C« 
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instance, one motion is locked in position for all 
holes aligning in one axis. This is programmed by 
punching only the R or repeat position hole in the 
tape for that particular axis, Fig. 7. In additior 
to the hole locations, tool information can also be 
shown on the tape if desired. As many as 200 hol 
locations can be punched on one length of tape. 

Immediate practicality of such positioning 
tables lies in the fact that they can be applied to 
existing machines. In a typical drilling operation, 
the machine operator places a tape on the pins of 
the controller pictured in Fig. 8. He then depresses 
a “position” button to move the table to the initial 
location. Indicator lights signify when this is 
reached. The tape automatically moves into posi- 
tion to read the next hole location while the opera- 
tor completes drilling of the first hole. He then 
pushes the position button to traverse the table to 
the second hole. Accuracy of positioning is re- 
ported to be 0.001 inch in 10. 

In this system, since the machine controller reads 
the tape in blocks, no data storage is required. The 
problem of overcoming backlash has been neatly 
solved. The machine first positions to the correct 


tenths of inches. Direction and amplitude of move- 
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one-thousandths servo also rotates in reverse or 
decreasing direction to the final position. By this 
method the table approaches the final position 
from the same direction regardless of relationship 
of the table to the final position before start of the 
cycle, 

[his type of position control has many potential 
applications and because of its practicality and 
simplicity may be the first type of numerical ma- 
chine tool control to be widely used. The specialty 
control department of General Electric has set up 
such a system reportedly in production operation, 
for automatic positioning of an 80-ton rotary turret 
punch press. The system can control three or more 
machine movements as well as auxiliary controls. 

The application is especially suited for machine 
tools requiring positioning motions during which 
no machining occurs, followed by the actual ma- 
chine operation. Examples include lathes, shears, 
riveting machines, some milling operations, bor- 
ing and drilling. Machine functions that would 
normally be programmed are: tool selection and 
indexing, sequencing of operation and _ initiating 
of automatic material handling cycles. 


Another type of practical system of numerical 
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machine control which has been applied to both 


standard and specially designed machine tools is one 


leveloped by Hillyer Instrument Co. This control 


system is designed in block units so that it can be 
ipplied to machines with leadscrews or it can be 
ipplied as i completely ndependent measuring 


ontrol system for machines without an integral 
neasuring system 

\s shown in the schematic diagram. Fig. 9, in 
ormation is fed from the manual or tape input to 
wtuate the drive control unit in the proper direc 
tion. In this method the drive is controlled either 
hy a separate motor or the existing machine drive. 
\ttached to the end of the leadscrew is the position 

ntrol unit. Information is received as a dimen 
sion signal from the input. The position control 
unit delivers signals to the drive control unit to 
reverse, if necessary, slow and stop. Additional 
signals are supplied to clamp, actuate the tool or 
perform any other machine operation to a pre 
selected pattern. 

It is expected that this system will be applied 
additionally to new machine tools designed especial- 
ly to take advantage of the process. Wiedemann 
Machine Co. has already demonstrated an auto 
matic turret punchpress, involving three simul 
taneous motions: X and Y positioning of the work 


and rotation of the turrest t 


bring the proper 
punch into position. The press trips as soon as the 
work is located and the turrets are locked. 

rhe tape used in this system is vinyl and can be 
punched by hand or keyboard. Changes can be 
incorporated by simply covering one or more holes 
and repunching. 


Particular features of this arrangement are: the 





big. 8. 
er and table controller. 
Tape is fed through the 
: slot in the reading head 
j and onto the windup reel. 


Typical tape read- 


End is secured by thumb- 
operated spring clamp. 


—Photo courtesy Arter Grinding 
Machine Co 


Aa erase 


punched tape medium provides a readable record 
of the hole positions in a workpiece; tape can be 
directly checked for accuracy, thus insuring faster 
production — since the first piece inspection is 


omitted. 


New Terminology Employed 


As tool engineers are increasingly involved in 
numerical machine control, they should be familiar 
with such terms as binary numbers, digital and 
unalog. The binary system, using 2 as a base in- 
stead of 10 as in the decimal system, is convenient 
for machine handling of numerical data. Binary 
numbers are expressed by the symbols | and 0 only. 
Thus, the number 25 is represented by the binary 
number 11001. This binary number is derived by 
indicating presence or absence of each power of the 
base 2 which is contained in the number, thus: 
25 (1 x 24) + (1 & 2°) + (0 & 27) 4t 
(O x 21) + (1 & 2°), or 11001. Presence of a 
power term is indicated by the symbol 1; absence 
is indicated by the symbol 0. In electrical circuits 
1 can be used to represent the “on” position and 
0 the “off” condition. Also, the symbol 1 can be 
represented by a hole punched in a tape or card in 
a particular location. Omission of the punched hole 
represents U. 

Binary numbers are particularly applicable to 
digital type equipment. This can be compared to 
the abacus. Digital computers solve control prob- 
lems by step increments. By contrast analog com- 
puters can be compared to a slide rule as they 
solve problems by simulation and quantities han- 
dled are infinitely variable. A more complete dis- 
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ussion appears in chapter 13 of “Principles 
Automatic Controls” by Flovd E. Nixon.’ 


For machine control. in the translation of 


erical data to a physical position the numerical 


} 


ita can be converted to an analog which can be 


ecognized by the control system. Thus an analog 

ay be described as a physical quantity which is 
ranged to represent a number. In the Pratt & 
Whitney svstem described the analog is a voltage 
others it may be a resistance or cam posit 
{n example sometimes given to illustrate analog 
quipment adapted to an industrial control pro! 
em is the wattmeter.t Many automatic controls 
mploy both digital and analog elements. 

(An example is the Massachuseetts Institute of 
lechnology numerical control system, one of the 
yriginal developments, applied to a_three-dimet 
Another is the Barnes 


Binotrol, which is applied on the 


sional milling machine. 
Engineering Co.. 
Jones & Lamson No. 7 turret lathe. Fig. 2. 

\s employed in the latter, the binary code makes 
vossible a wide variety of control functions with a 
very compact tape. Thus. 16 spindle speeds, turret 
ndexing, cross slide indexing, coolant. chuck and 
var feed and position of the hood are controlled 
by 32 possible hole positions—considerably mor 
than normally needed for any single operation. 
Instructions. translated into binary numbers are 


pun hed upon a 5 Ine h wide plastic tape. W ith the 


Fig. 9. 

system for application to existing equipment, such as 

milling machines, jig borers and radial drills. 
—Courtesy Hillyer Instrument (¢ 


(right) Diagram of automatic positioning 
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Fig. 10. (below) Tape preparation unit of Giddings 
& Lewis Numericord system. Typist key punches 
decimal data. Electronic supervisory circuits verifs 
data and indicate errors or impossible orders. The 
director in background reads punched tape and rec- 
ords magnetic tape in unit at right. 
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binary code it is possible to position the full 30 
inches of saddle travel by increments of 0.001 inch 
using only 15 positions on the tape. 

In coding a typical saddle movement 8 binary 
digits are assigned to the high-speed coarse system 
lo get the fine machine adjustment to the final 
thousandth of an inch requires adding binary 
digits coded from a secondary table to represent 
the appropriate thousandths in decimals. Control 
{ the cross slide is similar. The first two positions 
that is to indi 


cate to the machine controller what motion is to 


nn the tape are used for “address,” 
be controlled. Thus, when “miscellaneous func 
tions” are selected by OO in the first two positions 
iny of 12 functions from coolant flow, turret posi 
tion to stock feed are controlled. When “saddle” is 
selected by code 11, the next 15 tape numbers indi 
cate saddle position as described. 

With the Giddings & Lewis Numericord system. 
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Fig. 11. (right) Sketch 
of G & L director visual 
panel. The operator can = 
check all tool positions 
as programmed as well 
as totalized”§ distances 


for all machine axes. 


Fig. 12. (below) Plan > 

er type spar and skin = 
mill demonstrates G & 
I. numerical machine 
control system. Magnet- 
ic tape playback unit at 
right controls table and 
both hea ds in feed, 
traverse, rise and fall. 
Altogether 5 machine 
axes in 3 dimensions 
and 22 auxiliary ma- 
chine functions can be 


controlled at once. 





vased on the original MIT development, input data 
is the decimal type with machine conversion to 
binary data. This system is more elaborate. con- 
trolling two milling cutters and providing up to 
|! hours continuous tape control operation. 

This is described in detail in THE TOOL EN- 
GINEER August 1955 issue. page 141. Numerical 
lata which are precalculated from engineering 
drawings of the workpiece and tooling studies are 
coordinated by the tool engineering department 
and turned over to the paper tape unit. Clerical 
personnel prepare paper tape from decimal data. 
\ computing director, Fig. 10, then converts the 
decimal numerical data on the paper tape into time- 


controlled, continuous electrical signals. These are 
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read on the director's face panel indicating such 
things as direction of tool movement. feed, ete.. 
Fig. 11. The data can then be checked by a tool 
engineer to determine its correctness. 

\ magnetic tape recorder shown on the right in 
Fig. 10 impresses all electrical signals from the 
director on appropriate channels of a master mag- 
netic tape. The magnetic tape is then used to con- 
trol operation of the machine tool, Fig. 12. The 
electronic playback unit connected to the machine 
tool, reads 14 channels of the magnetic tape simul- 
taneously. On the skin milling machine. designed 
primarily for production of high-speed aircraft in- 


tegral skins, 3 Cartesian axes of the machine are 


‘under numerical tape control as well as such basic 


functions as start, stop and traverse. Machine axes 
are driven by d-c motors connected through ball- 
bearing nut and screw mechanisms. Syncro feed- 
back is accomplished by parallel mounted, precision 
rack and pinion gearing which accurately trans- 
lates feed movement into rotation of the syncro’s 
rotor shaft. Both drive and feedback assure mini- 
mum backlash and friction-free operation for 
accuracy and positioning the toolhead and improv- 
ing finish of machine parts. Most circuits in the 
director and tape playback are printed units which 
are replaceable. 

Of considerable interest to tool engineers con- 
cerned with production of circular cams and tem- 
plates is a development by IBM of an automatic 
cam milling machine. Formerly jig borer operation 
required 16 to 18 man-hours to spot a master cam; 
cutting out the contour and blending required 10 
hours. Approximately 3 hours are required for 


data preparation. 
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Programming a cam and producing the tape at 


w performed in a fraction of this time. Setuy 


f the workpiece on the automatic milling machine 
> much simpler and the operation is quickly per 
srmed in two cuts. Total cutting time is less thar 
hour. Estimated savings are important due t 
creased accuracy. reduced manpower costs and 
ss scrap. 
({n unusual feature of the control system is the 
ise of polar rather than rectangular coordinates 


(his is desirable since the steel blank is located on 


he rotary table by a center hole and is driven at 
constant angular speed with the cutting taking 
ace in the periphery. The longitudinal feed of 
the table in relation to the spindle is the determin 
factor in the contour of the cam and is the only 
ontrol that needs to be programmed. Total dis 
placement of one position to the next radius vecto: 
s punched as numerical data on a standard IBM 


ipe. The reader and controller shown in Fig. 13 











numerical control 





inset ommands a motor which controis the table 


\ longitudinal feedback control verifies table 
position. The decimal input data are transformed 
by the controller to analog suitable to control the 
table drive. The drive motor is a variable speed 
d-e motor controlled by an amplidyne generator 
The field amplifier of the amplidyne has a resistance 
whose values determine the speed of the motor 
Resistances cut in or out of the circuit are con 
trolled by relay contacts. whose coils are energized 
to a continuity circuit which includes holes in thi 
tape. The tape is read crosswise, line by line, 
eliminating the need for memory storage and sim 
plifying the control system. A schematic diagram 
of the control system is shown in Fig. 14. 

Because of the difficulty of gaging circular mas 
ter cams manually and dependency on variable 
human factors. this machine was designed to pro 
vide an automatic gaging system by repla ing the 


cutter with a stylus. Signals from the stylus are 


Fig. 13. Tape-controlled cam milling machine developed by International Business Machines for production of 
master cams in their factories. (Inset) Cloce-un of tane reader. Controller cirenite are in two nanels in hackground. 





























PROCESSES 


Fig. 14. Schematic diagram of control unit for ma 


chine shown in Fig. 13. 
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Feed back circuit verifies 
table position 


—Courtesy IBM 


measured as digital data. A record step-by-step ot 
the result is automatically punched and typed into 
a form suitable for comparison purposes and qual- 
ity control. In addition, pilot lights indicate each 
dimension gaged. A yellow light means undersize; 
red light, oversize and green light, OK. 

Another significant application of computors to 
machine control is found in a system by special 
devices division of the Austin Co. This was de- 
veloped in conjunction with a special contour 
milling machine for finish machining of jet blades. 
In this machine multiple cutters are operated from 
a 3-dimensional cam in the center. Servomecha- 
nisms impart the same motion in the cutterheads 
is the tracer mechanism receives from the cam 
follower and cam. To secure a uniform feed rate 
the angular velocity of the work spindles must be 
varied because of the contour of the part and the 
fact that the part is turning into the cutter. A 
special analog computer has been designed that 
provides the proper feed control. Fixed factors are 
preset in the machine. These are feed rate desired, 
base circle radius for cam, and radius of cutter. 
An especially noteworthy feature of this control 
system is the fact that the computer can take into 
account another variable, the cutter radius, thus 
permitting regrinding of cutters. Reground cutters 
of various radii can thus be used in the spindle 


heads merely by adjusting the proper dial to the 
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Giddings & Lewis Machine Tool Co.... 





measured radius. 


The necessity of using only cutters of nominal 


dimension as programmed appears to be one of 
the prime limitations of numerical control. This 
development, however, signifies that this limitation 
can be overcome. Otherwise, high initial cost of 
electronic equipment and specially designed ma 
chines appears to be the most serious obstacle to 
rapid and widespread application. Early problems 
of elimination of backlash in machine drives have 
largely been overcome with the numerous methods 
desc ribed. 

[he ultimate implications of numerical machine 
control for machine design are tremendous. Opera- 
tor controls are limited to a few pushbuttons on 
a console panel. This should result in both econ- 
omy and more ideal design from a machine stand- 
point. 

Machines of much greater production capability 
will undoubtedly be developed through applic ation 
of numerical controls. Also emphasis upon a great- 
er degree of production engineering can be antici- 
pated. With numerical control, machines can be 
operated accurately at full capacity, eliminating 
the necessity of operator control and its corre- 
sponding human variables. 
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Chicago Amphitheatre 





To House ASTE Exposition 


Now the world’s largest and best equipped con- 
vention hall—thanks to the addition of new exhibit 
space and other improvements—the International 
\mphitheatre in Chicago will provide the setting 
for ASTE’s 1956 Industrial Exposition. 

With exhibit space already 97 per cent sold, the 
Society is looking forward to its most successful 
exposition and convention next March 19-23. 

Newest types of cutting tools. machine tools and 
their accessories. inspection equipment, presses and 
the latest developments in workholding and other 
devices will be displayed in three major exhibit 
areas—the arena in the center of the building. the 
south hall and the recently completed exposition hall. 

These areas are connected. making for easy flow 
of trafic from one to another. Wider aisles will also 
aid the traffic situation by allowing convention 
visitors more elbow room for viewing exposition 
exhibits. 

With the completion of the new hall late last 
vear, the Amphitheatre has added another 188,000 
square feet of space, bringing its total exhibit area 


to 473,000 square feet. 


Lighting has also been augmented throughout the 


Amphitheatre to provide 30-foot candles at all 


working levels. 
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for companies who send large delegations to the 
ASTE Exposition, special conference suites will be 
available. New developments and ideas can be 
discussed in more quiet and private surroundings. 
Men can then return to the exhibits for further in- 
formation without wasting valuable time traveling 
between hotels and the Amphitheatre. 

In like manner company staffs who man_ the 
booths will have specially designated rooms in which 
to hold their meetings. Those firms who require such 
facilities should get their bids in early by writing 
to the ASTE Exposition Office, LO700 Puritan Ave.. 
Detroit 38. Mich. 


\ symposium on industrial diamonds will be one of 
the highlights of ASTE’s 1956 Industrial Exposition 
and Annual Meeting. Co-sponsored by the Society and 
\rmour Research Foundation of [Illinois Institute of 
lechnology, the symposium will be held March 19-2] 

Papers on the making, use. and standards of diamond 
tools are to be presented by experts from the United 
States. Europe and South Africa. 

Technical co-chairmen are Harold C. Miller, assist- 
int manager of Armour Research Foundation’s physics 
research department, and Col. Leslie S. Fletcher, ASTE 
research director. 
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Come And Get 't! 


avall 


1) s of aids tor chapter operation are 
ible at cost, or in many cases free of charge, fron 
ASTE national headquarters in Detroit From 
hapter banners and frame d membership certificates 
eeting announcement forms and booklets on 
lucation activities, the list is extensive and covers 
1 wide variety of services designed to make chapter 


peration easy as ple 


any booklets. folders and other chapter 


Since n 
supplies are sent out by ASTE national committees 
is a matter of course, no attempt has been made to 
include these items here among the chapter services 
ivallable on request 

Perhaps the most important single factor in 
chapter operation is kee ping members informed on 


meetings and other « hapter activities. About 


the only eflicient way to let everyone know what’s 


ying on is by circulation of the chapter bulletin 
While many groups use elaborate bulletins that 
ire almost small magazines, a simplified version can 


be obtained in any quantity free of charge from 
itional headquarters. Quality paper, 9 x 12 inches 
is imprinted in blue with “American Society 


the ASTE emblem \ 


similar lines on a 


nm size 


f Tool 


rs’ ruide, designed 


Engineers” and 


along 


sheet 6 x 9 inches, is available for insertion. 


For mailing, the bulletin is folded once, stapled 
one edge, addressed, stamped with 


and off it goes. 
[here's help from national headquarters on the 


ir sealed on 


2-cent postage, 


iddressing part of the production. Gummed labels, 
iddressed to chapter membership, can be obtained 
for $.60 per hundred. Inserts for window envelopes 
ire available at the same price. 

Other materials useful in chapter communication 

clude stationery, with the letterhead in blue and 
black bearing the Society name and the chapter 
address, which can be supplied at $7.50 per thou- 
sand. Smaller orders can be filled at nearly pro 
portionate cost, although the cost per sheet is lowest 


for orders of one thousand or more. 


Second sheets of plain white or yellow tissue are 
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priced at $2.50 per thousand. Another type of sec- 
ond sheet is also available with “American Society 
of Tool Engineers” and “Copy” printed in black. 
One thousand cost $4.50. 

Envelopes come two ways, with or without win- 
dows. Each type has the chapter address imprinted 
in the upper left-hand corner and is priced at $8 
per thousand. 

For chapters who want to give their meeting 
places special ASTE atmosphere, the official Society 
banner fills the bill. Made of blue satin with gold 
letters reading “American Tool 
neers” and bearing the ASTE emblem, the banner 


sor iety ot Engi- 
is complete with rod inserted at the top and a sold 


colored cord for hanging. The cost, including mail- 


Available from national headquarters free of charge. 
these blank bulletin forms are ideal for sending out 
meeting announcements and other program notes. 
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Gummed labels, left, or inserts addressed to chapter 
membership can help simplify mailing operations. 
They’re priced at $.60 per hundred. 


ng charges, is $15. The chapter name and numbet 
an be imprinted for an additional charge, which 
is computed according to the length of the name 

In addition to program planning aids already in 
the hands of chapter program chairmen, the first 
two in a unique series of Authorized Technical 
Program Kits are available at national headquarters 


[hese programs are designed for presentation to ar 


audience by any qualified individual in the field of 
engineering. Each kit is complete with: a speaker's 
manuscript; visual aids (slides or film); and free 
copies of the program for distribution to th 
audience. 

The first program of the series, entitled “The 
Forces in Single Point Tool Metal-Cutting,” re- 
juires 42 minutes delivery time and is illustrated 
with 2 by 2-inch colored slides. 

It discusses the purpose of the various basic tool 
angles, chip types, how to change from a poor to a 
better chip type, force requirements and their rela- 
tion to cutting variables, hardness as a measure of 
machinability, advantages of higher speeds, and 
total piece cost versus permissible tool costs. 

The second program, “Process Analysis and Con 
trol,” covers the detailed planning for the produc- 
tion of a typical mass-produced part. All possible 
methods are described to paint a true picture ol 
production planning psychology. A 35mm color 
film strip illustrates discussion. Delivery time is 
about 50 minutes. 

There is no charge for the use of the kits, with 
the exception of return postage and insurance on the 
slides or film. 

Requests for the kits should include the time and 
place of showing, shipping instructions (allow at 
least three weeks delivery time), and the estimated 
number of program copies needed. 

Continued on next page 
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Stationery, including envelopes, can be imprinted at 
headquarters with the chapter name and address. 


Vincent M. Spahr, chairman of the National Consti- 
tution and By-Laws Committee, kindly brought along 
his chapter’s banner on a recent trip to Detroit so 
that the news photographer could get a picture of 
it. Made of blue satin with gold lettering, the ban- 
ner lends ASTE atmosphere to meeting rooms. 
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ASTE brochures play an important part in telling new 
chapter members about the objectives of the Society. 


Iwo aids for telling new members about the 
\merican Society of Tool Engineers are available 
n brochure form. In “ASTE and You.” the newest 
nembership booklet, the many advantages of Society 
iembership are described, together with the impor- 
tant role of the individual tool engineer. “ASTI 
ind Industry” tells about the influence of ASTE on 
the industrial scene. 

Both brochures, free for the asking, cover the 
ndustrial expositions, Tool Engineers Handbook. 
Die Design Handbook, data sheet service. technical 
papers, Research Fund projects. education awards 
ind citations, and THE TooL ENGINEER magazine. 

\lso in the membership picture are those indis- 
Available from all 
chapter secretaries and/o1 membership chairmen. 


extra supplies of the blanks can be obtained, at no 


pensable application blanks. 


charge of course, from national headquarters. 
[hese include applications for regular. student, and 
afhliate memberships, is well as reinstatement 
ipplications. 

Special plaques for affiliate members may _ be 


Designed in colors of blue and gold. the plaques 


purchased from national headquarters for $2.50. 


ire available to all chapters for presentation to 
mmpanies holding affiliate memberships in the 
Society 

Work in the field of education is an essential 


wctivity for most chapters. Results take many forms. 


om chapter sponsored scholarships for promising 
students to help in planning tool engineering courses 
in nearby schools and colleges. 

\ number of free booklets can serve as aids 
setting different types of education programs 


[here's one on planning on-campus conferences, 


Amsaican Society oF Too. Sueneme 


Sete dna 
10708 FuEITAN avense 
fOr) 28. MICE 


These three types of application blanks are for regu- 
lar, student, and affiliate memberships in ASTE. 


which lists the various procedures for staging suc- 
cessful technical meetings at colleges and universi- 
ties. Another outlines a suggested four-year unl- 
versity curriculum in tool engineering. Others offer 
material on the following topics: “Production Op- 
tion in the Industrial Engineering Department of the 
University of Michigan”—“Tool Engineering De- 
gree Program at Utah State College’—-and “The 
lool Engineer and the Technical Institute.” 

For students there’s a brochure “A Career for 
You in Tool Engineering” and for potential student 
chapters, an outline of rules for organizing ASTE 
chapters at colleges and universities is highly useful. 


\lso of interest to tool engineering students are the 


‘applications for the International Education Awards 


offered annually by the Society. 

Ten awards of $750 each are made every spring 
to outstanding college students in the United States 
and Canada. Applications are available from No- 
vember through February and may be submitted 


any time during that period. Winners are selected 


by the ASTE National Education Committee. 


How to Order— 


Orders (and full remittance when required) for 
any of the items mentioned in this article should 
be directed to: 


American Society of Tool Engineers 
10700 Puritan Ave 
Detroit 38, Mich 
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O COVERAGE of the services of national head 
quarters would be complete without the 

many items available for individual men 
er use. 


One of the “best sellers’ is the membership 


lem button. made of enamel on gold and price 
s] Also very popular is the ASTE members! 
ertificate. In blue and gold lettering on wh 


stock. it bears the name of the member. the date 
vas elected to membership, the signatures of th 
ASTI president and secretary, and the off 
Society seal. Unframed. its $2. Another § 
covers a wood frame in black. 

fool engineers who need binders for their dat 
sheets now have two different styles to choose f1 
One is the standard loose-leaf binder in blue. wit! 
the ASTE emblem and the words ‘Data Sheets 
printed in gold, which is priced at $2.50. A newer 
version, designed along much the same lines. is 
constructed so that the binder can stand up 
about a 65-degree angle while in use. Its cost 
$3.50 

\ leather zipper binder for officers, cor 
chairmen and members is handy for keeping chay 
ter papers together. Bearing the Society emble: 
gold, it’s large enough to be a real ‘traveling oflice’ 
for conducting ASTE chapter business. 

Members who want to add the Tool Engineers 
Handbook to their libraries may do so for $11 
Price of the volume to nonmembers is $15. Th 
newly published Die Design Handbook, which rolled 
off the press late last summer, may be purchased by 
members for $9.75. Price to nonmembers is $14.50) 

Clear plastic covers to protect the covers of th 
Tool Engineer Handbook only are available at 
tional headquarters at $1.25 each. 

lechnical papers and panel discussions presente: 
at the 1954 and 1955 annual meetings have been put 
to good use as reference material by hundreds of 
members. Single papers are $.50 or $.25 in orders 
for four or more. Four dollars buys a paper bound 
volume of the complete papers for 1954. Similar 
prices apply for the papers of 1955, as listed on 


page 175 of the September, 1955 issue of THE Too! 


ENGINEER, with the exception of the bound collec- 


tion (library edition) which is $5. 
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High on the ‘best seller’ list is the framed ASILE 
membership certificate which is priced at $2.75. 


[he $38 past chapter chairman’s emblem button. 
old and studded with diamonds, has a more mod 
erately priced companion which is designed with 
sapphires and priced at $8. Another jeweled em 
blem button. in gold with rubies, is for chapter 
hairmen and sells for $11. 

It should be emphasized that all items purchased 
from national headquarters are listed at the lowest 
possible price, which covers only cost to the Society 
and, in some cases, mailing expenses. 

Servicing the thousands of orders received every 
vear could accurately be called “big business’ for 
national headquarters, but in quantity only. The 
term stops well before reaching the profit side of 


the | dger 


A new loose-leaf binder for data sheets is constructed 
to stand up while in use. Like the standard binder 
which is still available, it has the ASTE emblem and 
the words ‘Data Sheets” embossed in gold on a blue 
cover. The price tag reads $3.50. 

















































Typical Questions from 
Professional 
Engineering 
Examinations 


lo remove any uncertainty about the types ol . 
juestions encountered in state examinations for 
registered professional engineers, the ASTE nation 
il committees on professional engineering and edu 
cation have prepared the following group of 14 
typical exam problems 

\nswers are given on page 139, and the field or 
fields of engineering involved are noted with each 
juestion so that areas of strength or weakness can 
easily be determined 

ASTE members are encouraged to give the prob 
ems a try, then advise their chapter professional 

neering and/or education chairmen of the fields 1. 
where refresher or preparatory study courses are 
needed 

If sufhcient interest develops, and no established 
courses are available in the area, required courses 
in be set up by the chapters with the help of 
ASTE’s National Professional Engineering Com ) 
ittes 
|. An electric truck is propelled by a d-c motor 
drive connected to a 110-volt storage battery 
(his truck is required to exert a tractive effort 6. 
of 200 lb at a speed of 5 mph. If the over-all 
efliciency of motor and drive is 70 percent. 
what current is taken from the battery? (elec- 
trical, dynamics) 

In the steel beam loaded as shown below. com 
pute: (a) maximum bending stress and (b) 
maximum deflection, if the modulus of elastic- 


ity is 30 x 16°. (strength of materials) 








































































































In the truss shown below, find the forces in 
members EG. CE. CF and DF. (statics) 


S50 it TT x { 
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-_—_— _——]! + el 


\ brake drum attached to a hoist is 4 ft in di 
ameter and 6 in. in width. The brake band has 
300 deg contact. A 200-lb force is applied to 
the loose end. The coefficient of friction is 0.3. 
What is the net holding torque of the brake in 
lb-ft? (statics) 

\ pump of 80 percent efficiency has an output 
of 2000 gpm at 300 ft total head. Find the size 
of electric motor required to drive the pump. 
(hydraulics ) 

A hollow spherical float 5 inches in diameter 
weighs 18 ounces. What additional load could 
the float support when immersed in water? 
(physics, fluid mechanics ) 

A 2-lb hammer moving with a velocity of 10 
fps hits a nail and drives it 14 inch into a 
board. Find the average force between the 
nail and the hammer during their time of con- 


tact. Assume constant deceleration. (dynamics) 
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A diesel engine indicator diagram has an area 
of 0.57 square inch. The maximum height is 
1.80 inches. The length is 2.50 inches. If the 
spring constant is 300, find the mean effective 


pressure. (thermodynamics) 


At a water supply plant, the raw water in- 
flow is measured by a venturi meter located i 
a pipe, 25 inches in diameter and the discharge 
coefficient is 0.96. If the difference in pressure 
between the upstream end and the throat is 6 
psi, at what rate, in gpm, will water flow 
through the meter if the throat diameter of th 


venturi is 10 inches? (hydraulics) 


0. Compute the work required to pun ha 3/ -1n h 
round hole in a *¢-inch steel plate, if the ulti- 
mate shearing strength of the steel is 40,000 
psi. Compute the work done in ft-lb. (strength 


of materials) 


ll. An open tank 8’ x 8’ x 8’ is half filled with 
water, the remaining space being filled witl 
Compute the total fores 


one side of the tank. (hydraulics or fluid m« 


ot (5. G. 0.8). 


chanics) 


bo 


An airplane is flying in a horizontal directior 
at 100 fps at 8000 feet above a certaian point 
How fast is its distance from the point increas 
ing one minute later? (mathematics. dynan 


ics 


13. A 100-lb block is being pushed with a hori 
zontal force P up a 30-deg incline at a uniforn 
rate. If the coefficient of kinetic friction is 0.3. 
find P 


(statics and dynamics) 


14. Find the area between line 4 1. the Y-axis 


and the curve 4 kx. (mathematics 


Centinela Valley 


Centinela Valley. chartered July 12. adds an 
other to the list of ASTE chapters serving tool 
engineers in the Southern California area. Located 
between Los Angeles and Long Beach, the Society's 
129th draws Redond 
Beach, Manhattan Beach and Los Angeles areas 


Chartering ceremonies took place at the Cockato 


chapter members from 


Restaurant in Inglewood. 

Vice President Wayne Ewing, installing office: 
conducted the election and swore in the chapter 
officers. Showing their confidence in those who 
organized the chapter, the 146 members elected the 
complete slate of temporary officers. 

Officers of the chapter are: William B. MacKay. 
chairman; V. R. Powell, first vice chairman; John 


Rose, second vice chairman: Paul Saxman. secre- 
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Gerald A. Rogers 


ASTE Board To Honor 
Retiring Directors 


Oct. 28 and 29 are the dates of the semiannual 
meeting of the ASTE Board of Directors. Sessions 
will be held in Detroit at the Hotel Statler 

\ special banquet is slated for Oct. 28 to which 
two retiring national directors have been invited 
as honored guests. They are Ben J. Hazewinkel of 
Los Angeles chapter and Gerald A. 
Montreal chapter. As a highlight of the evening's 


Rogers ol 
program, they will be presented past directors’ 
awards in recognition of their years of service to 
the Society. 

Mr. Hazewinkel, president of Daily Grinding. 
Inc., South Gate, Calif., is completing five terms as 
a national director. and Mr. Rogers, who is sales 
engineer for Rudel Machinery Co., Ltd., Montreal. 
Quebec, is serving his third term as a Board mem 
ber. Increased business commitments and extra 
demands on their time prevented them from accept-' 
ing nominations as candidates in this vear’s election 


of members to the 1955-56 Board of Directors 


Reeeives Charter 


tary; and Lawrence Forster, treasurer. 
National Director Ben J. 
the charter to Chairman MacKay and addressed 


Hazewinkel prese nted 


the group on national and chapter level activities 

Among special guests were Ralph Chrissie of the 
National Program Committee and Al Beaumont of 
the National Membership Committee. 

Five neighboring ASTE chapter chairmen wer 
on hand. Paul Slater of Los Angeles awarded a 
gavel, traditional gift to all new Southern Cali 
fornia chapters from his chapter; and Larry Pom. 
erantz of Long Beach pinned the chairman’s pin on 
Mr. MacKay. Brief speeches were made by Cy 


Denny. chairman of Riverside; Paul Jones. chair- 


man of Santa Ana Valley: and Ed Cutler. chair- 


man of San Gabriel Valley. 



































ASTE’s Illinois Chapters To Hold 
Fifth Annual Conference on 
University of Illinois Campus 


stile Ilinois should 
ike pecial note of the on-campus 
f ‘ ‘ i two-day event which ls 
taged at the University of Ill 

; th Der 
( red by the Illinois hapters 


ASTE and the University of Illinois 
nent of Mechani al Er 


ooperation with the 


gineering 


University of 


Th hin Division of University Exten 
the fifth such annual tool engineer 
onfrence will be held at Urbana 

October 21 and 22 
Planning Committee 

Members of the planning committee 
for the Illinois conference are John 

H. Beck, past chairman of the Chicago 

cl ipter Prof. Larrv | Dovl protes 

sor ot mechanical engineering and 
nember of the ASTE National Profes- 
onal Engineering Committee | Me 

Seal t. chairman of the Chicago 

chapters education committee Mrs 

Larry | Dovle Robert Evans. first 

vice chairman of the Fox River Valley 


ipter: Joel Jannenga. first vice chair 
Rockford chapter: sam ( 


' in of the 


Petricolas. chairman of the Fox River 
Valley chapters education committee 
| chairman of the Rockford 


1 
Schenk 


chapter's education committee: Maur 
J. Ullman, chairman of the Tri 
Cities chapters; Wilbur D. MeWil- 
ums, chairman of the Peoria chapter; 
Charles A. Woodcock, chairman of the 
Springfield, IIL, chapter; and Lloyd G 
Zimmer hairman of the Louis Joliet 
pre ed ition committee 


Registration 


he program starts on Friday eve 
ning with registration in the lobby of 
of the Mechanical Engineering Build 
ng and a panel discussion at 8 p.m. in 
the M. E. Building. Opening greetings 
will come from Prof. N. A. Parker 


read, De partment of Mechanical Engi- 


neering i0ong with messages trom the 
National S WW Macl ne Produ ts As 
sociation and the Pressed Metal Insti 


tute via E. W 
NSMPA., and S 
PMI 


“ hne ide T 


Morrison 


president ot 


president of 
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The evening panel discussion fea- 
tures “Better Methods in lob Shop Op- 
Alfred | 


engineer, Motorola. In 


Reetz. chief tool 
“Better Meth- 
Manufacturer: and 


Work Methods tor Todav” by 


Pigage 


eration” by 


ods for the Large 
"Better 
Leo .. 


mechanical engineering and labor and 


associate protessor ot 


industrial relations; and Irwin L. Reis. 
lecturer in industrial engineering. 
Early 
voted to re 
in the M.E. Building Lounge, 
of the College of 


ning at 8:30 


morning will be de- 


gistration at 8 a.m.. coffee 


Saturday 


with tours 
Engineering begin- 


[wo simultaneous sessions will begin 
at 10 a.m. One, in the M.E. Building. 
will include a presentation on “Modern 
Construction 
and Design” by the Small Homes 
Council of the University of Illinois: 
is well as “Modern Trends in Home 
Heating and Air Conditioning” by 
Julian R. Fellows. professor of mechan- 


Developments in Home 


Chairman of the ses- 
Carroll, Jr. The 
Electrical 
neering Building is “How to Find the 
True Cost of Leasing Machinery” by 
Luther B Archer. protessor of 


tri al enyineering 


ical engineering 


Prof. J. Ray 


session in the 


-10n 1s 


Engi- 


other 


elec- 


Luncheon 


Prof N. \ 


the luncheon in the 


Parker will preside at 
Ballroom of the 


Illini Union Building. A welcome will 


be delivered by William L. Everitt. 
dean of the College of Engineering. 
followed by a message from ASTE via 


Howard C. McMillen, vice president of 
the Society. 


start at 2 


Concurrent sessions will 
p.m. in the M.F. Building. One under 
the heading of “Better Methods in 
Machine Work” has Sam E. 


Rusinoff, professor of mechanical en- 


screw 


gineering at Illinois Institute of Tech- 
as chairman. Discus- 
include: “Pressed Metal 
neering’ by E. V. Crane, director of 
research for the E. W. Bliss Co.: “Die 
Inclinable Punch Presses” 
Karash, production manager 
Electric & Engineering 
“Modern Application for 


nology. Chicago. 


Engi- 


sions 


Design for 
by J. I 
for Reliance 
Co.; and 


Punch Press Work” by Lyle Atw 


manufacturing, At 
Vacuum Machine Co. 

At the same time J. S. Kozacka, 
fessor of mechanical engineering ¢ 


director of 


itus, will be chairman of a sessio 
“Better Methods 
Work.” Presentations will inc] 
“Recent 
chines” by 


in Screw Ma 


Developments in Screw 
Erwin Hodson, Jr.. ed 


Screw Machine Engineering: “To: 
for Screw Machines; and “Ma 


ability and Its Relation to Metal St 
ture” by Donald Murphy, metallur 
for Bethlehem Steel Co 


Ladies Program 


The women haven't been left by 
wayside either. A program, speci 
geared for feminine tastes and inter 
has also been planned. It include 


| owell 


professor of home economics. on “| 


lecture by Anderson, assist 
Changing Home,” a luncheon, and 
enameling workshop under the suy 
Richard E. Hult, 


An afternoon cook 


vision of associ 
professor of art. 
demonstration is also scheduled 
Bringing the conference to an et 
a dinner at 5:45 will be held at t 
Urbana-Lincoln Hotel with Kenneth 
Trigger as toastmaster. Mr. Trigg: 
professor of mechanical engineering 


ASTE National Ed 


The main speak: 


a member of the 


cation Committee. 


will be H. J. 
any, who will speak on 
as a W av ot Life.” 


Fuller, professor of be 
“Bureaucra 





FAIRFIELD COUNTY—Edward G 
Fox, supervisor, Tool Design Section 

The Bullard Co. and member of the 
Fairfield County chapter, was honors 
recently with a testimonial dinner mark 
ing his from the 
after 37 years of service. From left are 
Richard W. Smith, chief process enginee 
and past chairman of Fairfield County 
chapter; Mr. Fox; and George L. Todd 


retirement compan) 


vice president and comptroller of the 


Bullard Co.—Henry E. Busby 
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od Damage Described 


silas W. Becroft 


following report from Silas W. 
editorial chairman for Neu 
chapter, describes the tremen- 
floods which hit Connecticut and 
ther northeastern states as an 
ith of hurricane Diane. 
worst disaster in the history of 
ecticut struck us Wednesday 
sday and Friday last (August 17, 
ind 19) in the form of torrential 
s which came down steadily fo: 
days without letup, causing high 
is in heavily industrialized areas 
e many of our members are lo- 
l. 
Vaterbury, Conn., where about 50 
ent of the members work, is on the 
gatuck River and has three tribu- 
es entering from the hills around 
city Mad River alone has fou 
ge-sized ponds draining into it. 
Chase Brass in Waterbury, the larg 
brass company in the country. is 
ectly on the Naugatuck River and 
is damaged very heavily. Many other 
jor industries lie along this same 
er, including the Farrel-Birmingham 
at Ansonia and the U. S. Rubber 
at Naugatuck. Many people were 
ipped without warning as dams burst 
1 they were instantly surrounded by 
ging torrents, cut off from escape to 
gher ground. 
The whole area, from Long Island 
Sound north, was declared a disaste1 
ea by Gov. Ribicoff. Just what the 
cts will be on our fall ASTE meet- 


gs. we do not vet know. 


P.R. Visser Named 
Machinability Engineer 


Philip R. Visser. former instructor 
the University of Michigan and a 
tive of Holland. has joined General 
ectrics Manufacturing Services as 
chinability engineer. The appoint 
nt was announced by W. W. Beards- 
acting manager of the Research 
1 Development Department. Mr. 
sser, a member of the’ Ann Arbor 
ea ASTE chapter, will work with 
W. Gilbert, consultant on machin- 
ility 


lhomas L. Roesel Becomes 
Professional Engineer 


\ development engineer at Pullman- 
ndard Car Mfg. Co. in Hammond. 
1. Thomas L. Roesel has completed 
juirements for becoming a registered 
‘fessional engineer in the state of 
liana. He is a member of Calumet 
STE chapter and the American Soci- 
y of Mechanical Engineers. 


ictober 1955 





Kenneth R. Beardslee 
Elected Member of 
Research Fund Committee 


Election of Kenneth R Beardslee 
general manager of Carboloy Depart 
ment of General Electric Co., as a 
member of the Research Fund Com 
mittee of the American Society of Tool 
Engineers, has been announced by the 
ASTE Board of Directors 


Mr. Beardslee’s experience in manu 
facturing and research administration 
provides a valuable background for him 
to draw upon the guidance of the 
Fund’s research projects. 


He started his career as a buyer with 
the Mack Truck Co. but, in 1928 
switched to selling and joined the 

K. R. Beardslee Koebel Wagner Diamond Co., then 
fabricators of Carboloy wire drawing 


dies 


| 1930 Be: dslee 0 ed the Cis bo 
Evan Porter Addresses eg Pract a jomen the as 
‘ . ‘ : oy organization as a sales engineer 
San Gabriel \ alley and was made district manager at Pitts 


burgh in 1933. Three years later, he 
A program entitled “Tracer Control 


as o was appointed sales manager for the 
in Action” was presented July 7 at a 


: < company. 
meeting of 70 San Gabriel Valley mem- 


bers and guests. The session was held In 1943, he was named vice presi 
at the Rainbow Angling Club at Azusa. dent in charge of sales, a position he 
Guest speaker was Evan Porter, sales held until his advancement to president 
engineer at Seaboard Machinery Co.. in 1950 and was named general man 
Los Angeles. He showed a colored film ager of the Carboloy Department of 
and gave a short resume about the General Electric Co. in July, 1951. 
Gorton tracer-controlled pantograph when the organization was changed 
and duplicating machines. His program rom an affiliate to a department of 
covered dimensional engrawng, dimen G.I 
sional die milling and duplicating iden He is a member of the American So- 
tical size reproduction work. ciety of Tool Engineers and the Wire 
Telpher Wright, manager of the EI \ssoc. and a charter member of the 
Monte chamber of commerce was the Detroit Sales Executive Club and the 
coffee speaker. He discussed the growth National Federation of Sales Execu 
of the El Monte area and emphasized tives. He is also a past president of the 
the importance of sponsoring the prop \merican Supply and Machinery Man 
er curricula in the local school system ufacturers Assoc. and a director of the 
Everett S. Nance Cutting Tool Manufacturers Assoc 





Keeping the Society a smooth running organization is the job of the National 
Constitution and By-Laws Committee which met in Detroit at the Statler Hotel on 
August 19. Pictured are: from left, Mel Burdett; Wayne Ewing, ASTE vice 
president and ex-officio member of the committee; Marvin Bunting, staff 
administrator; Vincent M. Spahr, chairman; and Arthur Cervenka, vice chairman. 
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Standards Conference 
Set for Oct. 24-26 





(,overnment and industr iea ‘ 
f public dise 
in tandardiza t 
N ynal Conference on St 
be held Oct. 24-26 at the Sheraton 
Park He Washington, D. ¢ Sul 
ve iro thie leg i pi 
ition I tandardization to the 
pra tion of Defense Department ind 
! quirements Ior manutac 
‘ pr uct 
A x p of outstanding speake I 
¢ isse bied I the pro ct 
( ided by Dr. A. T. McePhersor 
— irect of the Natio b NORTH TEXAS—Arriving at the Babcock & Wilcox plant in Paris, Texas, mem 
it Stand ! Emphas vill focus f the North Texas chapter are greeted by officials. In the foreground left to rig 
speration between industry and Pa Gwinner 3abcock and Wilcox purchasing manager; Paul Simpson, first 
vernment departments and agencie hairman: Don Fish, chairman; John Grubb, plant manager for Babcock & Wil 
tandards work Irving Buck of the National Membership Committee; and John Gaugl. 
Ope - on f the three-da —jJoe E. McClendon, John C. O’Cor 
progra will be devoted to the 37tl 
ag eeting ol — \merican Stand Wichita Members Visit O. J. Seeds Addresses 
ociation ne yea rogress ° ° . —— : > ° 
be develensnent of Ammen : Selle Boeing Airplane Co. Meeting at Phoenix 
will b viewed by Vice Admiral Several months in the making, Phoenix members met July 1] 
(eorge | Hussey Ir. USN (ret Wichita chapter's meeting on lune 8 hear a talk by O. J. Seeds, manage 
ASA’s managing director, and Stand. featured a program on machine tool re- the Alloy Sales Dept., Cerro de P 
Council Chairman Arthur S. Joh building at Boeing Airplane Co. Nearly Corp. Using slides to illustrate uses 
on, vice president of American Mutual 100 members heard Jame Obrecht. su Cerro alloys in production, Mr. Se: 
Liability Insurance Co. of Bostor nerintendent of ial hanical. mainte also presented a unique display of c« 
The award dinner on Oct. 25 will be ane. demees wie Meolae tet inte the plex precision castings which were « 
ghlighted by the presentation of the rebuild business and cover many of by methods using Cerro alloys 
Howard Coonley Medal and the Stand many ot the problems encountered. {lex Ratko 
irds Medal for achievement in the After Mr. Obrecht’s informative talk, 
ipplication and technique of standard the visitors toured the rebuild shop 
ition, the nation’s two highest awards where three foremen were on hand to Record Attendance 


he held of indard ict as guides and answer questions. 


[he program was preceded by dinner 
served in the Boeing cafeteria 


W. R. Graham Awarded Security regulations at the — 
. ‘ ° ° co yan limited participatior t the 
Diamond Service Pin i a ye cageammaa ai 


meeting to members only 


Presentation of a diamond SeTVICE James H Janson 
pin to Wellington R. Graham of West 
field, N. J., by James D. Abeles, pres 


dent of Purolator Products Ine 


New Company Formed 


marked 30 years of service to the com George C. Stamets, Elmer H. Gem- 
pany. pel and Edward L. Caughey, all mem- 

Mr. Graham, administrative engi bers of the Pittsburgh ASTE chapter, 
neer at Purolator, joined the company have combined their years of ex peri- 
in 1925 and has served the company ence in machine tool distributing to 
as chief draftsman and assistant chief form Merit Machinery, Inc., and are 
engineer. He is a member of the now serving the metalworking indus- 


Northern New Jersey ASTE chapter tries of the tri-state area. 


Don’t forget to send us a letter, card 


& 
a a or change of address form as soon as 
your plans to move are definite. Include 
ae both your old and your new address. 
Oo Notify: The American Society of Tool 
Engineers, 10700 Puritan Ave., Detroit 
‘ml r- 2 38, Mich 
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Marks Houston Outing 


he Houston chapter, in the heart 

the state that is known for big thing 
set an attendance record when 4 
members, and their families and gues 
turned out for the annual picnic. T! 
well-attended event was held at Lloyd 
Place on Clear Lake 

George Bo-Lir 


Research Fund Committee 
Awards Contract to 
John Crerar Library 


\ $30,000 contract for compiling 
metal-cutting bibliography has _ beet 
awarded by the ASTE Research Fund 
Committee to the John Crerar Librar 
in Chicago. The bibliography, to be 
completed in approximately 18 months 
will contain abstracts of all available 
information on metal cutting since 
1943. 

Material is to be compiled so that 
electronic machine search equipment 
may be used. Thus, it may be possibl 
for a researcher to obtain reference to 
all available information on a particu- 
lar problem in minutes, instead of 
weeks or months. 
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Obituaries 


dage L. Andrews, president of 
& Lamson Machine Co. since 
1 at Presbyterian Hospital in 
York Citv early in August. He 
ointed to the position of presi- 
Jones & Lamson a little less 
wo vears ago after he had retired 
General Electric Co 
his retirement from General 
he had been executive vice 
t in charge of the industrial 
ts and lamp group. 
nber of the Twin States ASTE 
he was a graduate of the Uni- 


ot Missouri He was born in 


ouglas G. Hawksworth, vice presi- 
d chief engineer of the Gairing 
Co. of Detroit, died August 12. 
ve of England, he was graduated 
Sheffield’s Wesley College and 
ld University. Afterward he de- 
guns for British warships. 
World War I he was an assistant 
Imperial Munitions Board in 
Mr. Hawksworth, a member 
Detroit ASTE chapter, came to 
in 1920, and had been with the 


Tool Co. since 1927. 


Robert G. Emrick, 39. president of 
tteo Tool Co. Inc.. Brooklyn 
died suddenly on August 5 at 
yme in Manhasset, N. Y. A mem 

of ASTE, Mr. Emrick has been 
ited with the company through- 
is entire business career and had 
elected president in March of 


veal 


E. Von Hambach, leading authority 


e development and fabrication of 


less steels as well as technical 


ASTE’s annual 


tings. died August 11 at the age 


£9 


iker at many ol 


\ native of Chicago and long-time 
lent of Detroit. Mr. Von Hambach 


research and development engi- 


— 


for Carpenter Steel Co., Reading, 


During his 27 years’ association with 
penter, he became one of the na- 
's foremost experts in the working 
stainless steels and was known by 
ny in the industry as “Mr. Stain- 
He pioneered the use of stain- 
steel in some of our largest in- 
stries—automotive, aircraft, refrig- 


ition and househouse appliances 


lctober 1955 
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TUCSON—O. J. Seeds, right, manager of 
the Alloy: Sales Department of Cerro De 
Pasco Corp., discussed “Properties and 
Alloys” for 63 
Tucson chapter at 


Applications of Cerro 
members of the 
Georget’s on July 12. Chairman Harry 
McClain is also pictured.—/. W. Vincent 


Named Works Manager 
and Chief Engineer 
Douglas H 


The E. Horton & Son Co., has an 
nounced the appointment of Robert f 


Thomson, president of 


Giauque to the position of works man- 
ager and chief engineer of the com 
pany. Mr. Giauque, a member of the 
Springfield, Mass., chapter of ASTE, 
will be responsible for the operation ot 
the company’s two divisions. Prior to 
joining the Horton organization, he was 
Hamilton  Stand- 
ard Division of United Aircraft Corp 


associated with 


Family Picnic Held 
By London-St. Thomas 


An annual family day and picnic was 
the highlight of London-St. Thomas 
\ugust calendar. Held at 


Springbank Park in London, it was 


chapter's 


attended by a big crowd of members. 
their families and friends 

Games, races and contests for every- 
one took up the afternoon, and _ ice 
cream and soft drinks were served 
Chairman of the picnic was Tom Car- 
son, while Lou Jensen was _ official 
starter and J. Fowlie and A. A. Ander- 
son were official timers. 


R I. Ve rriott 


Detroit Members Hold 
Annual Golf Tourney 


The Glen Oaks Country Club was the 
scene Detroit chapter's golf outing on 
August 13. Among the many guests 
who attended the annual summer affair 
was ASTE’s National President Harry 
B. Osborn, J: PF alter Schober 


Tool Engineering 
Conference Slated at 
San Jose State College 


\ joint venture of the Golden Gate 
and Santa Clara Valley chapters, the 
on-campus conterence scheduled for 
Nov. 4 and 5 at San Jose State College 
should be of great interest to tool en 
gineers in California. Plans are now 
rapidly nearing completion and _ final 
programs and announcements should 
reach area members in October 

The theme of the conference, selected 
by a joint committee of both the Golden 
Gate and Santa Clara Valley chapters, 
is ““New Vistas in Tool Engineering.” 

Among highlights of the program 
will be Saturday afternoon panel on 
“The Role of the Tool Engineer in In 
dustry.” Six prominent industrialists 
from central California will participate 

Cochairmen of the conference are 
Ted Lindquist, Golden Gate chapter 
chairman, and Frank Menard, Santa 
Clara Valley chapter chairman. Also 
working diligently on the event are 
members from each chapter. From 
Golden Gate are: Ernest Holden, past 
chairman; C. B. Marker, editorial 
chairman; and John E. Wilson, educa 
tion chairman. 
Clara Valley chapter are: W. T 
Wright, first vice chairman; Angelo 
Dell “Era, education chairman; W. ¢ 
Lanyon, program chairman; J. T. Me 
Carthy, past chairman and _ advisor; 
Dresden Smith, Hugh McGee and Lou 
Sink, education committee members: 


and W. H. Forbes. editorial chairman 


Representing Santa 


r 


Quiz Answers 


l. 25.9 amperes 
2. (a) 34,600 psi 
3. EG 1250 Ib comp 


(b) 456 inches 


( i 750 lb comp 
CF 2500 Ib tens 
DE 1500 Ib comp 


». 190 hp 

6. 18.4 ounces 
7. 150.8 Ib 

8. 68.5 psi 

9. 7120 gpm 
10. 35.340 ft-lb 
11. 13.578 Ib 
12. 60 fps 

13. 106 Ib 


14. 2.67 sq units 
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Positions Available 
MACHINING ENGINEER—experi 


enced in machining of aluminum and 
nonferrous metals. To advise manufac 
turer n machining aluminum. Per 
manent, well-paid position with major 
aluminum producer. Location: mid 
west. Give history and experience in 
first letter. Write to Box 053, News 
Department, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich 


SALES REPRESENTATIVES WANTED 

to handle finest line of German built 
machine tools—such as Lindner Jig 
Borers, Bokoe Special Millers and 
ther reputable tools (all backed by 
Orban Service and spare parts). Will 
consider supplementing your present 
lines. Many open territories. Eall or 
write, furnishing full particulars, to 
Kurt Orban Co., Inc., 34 Exchange 
Place, Jersey City 2, N. J 


PLASTIC TOOLING SUPERVISOR— 
needed for large established Los An 
geles tool and die making firm. Must 
have full knowledge of the use and 
application of lofts, templates, plaster 
mock ups, models, phenolic and poly 
ester epoxy plastic materials as applied 
to tooling. Must be capable of assum 
ing responsibility for estimating the 
costs and supervising the design and 
construction of draw dies, jigs, and 
fixtures using these materials. Write 
to Arrowsmith Tool & Die Corp., 9700 
Bellanca Ave., Los Angeles 43, Calif 


SALES ENGINEERS—exceptional op 
portunities for three capable men with 
carbide cutting tool experience and 
sales background to represent estab 
lished tool firm. One man is needed in 
each of the three following cities 
Chicago, Cincinnati and Cleveland 
and their surrounding territory, to sell 
and service new and existing accounts 
Our nationally advertised line of ma 
chine tool accessories is long estab 
lished and virtually without competi 
tion among the nation’s leading metal 
working plants. Knowledge of carbides 
necessary. Unlimited potential for 
qualified, aggressive men. Write, giv 
ing complete summary of experience 
and other lines handled. All our peo 
ple know of this ad. Confidential 
Write to Box 055, News Department 
The Tool Engineer, 10700 Puritan Ave 
Detroit 38, Mich 
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GAGE MANUFACTURER—with broad 
line of plain and thread gages, dial 
indicating gages and optical gaging 
equipment seeks active and qualified 
agents in a number of territories 
Write to Box 052, News Department 
The Tool Engineer, 10700 Puritan 
Ave., Detroit 38, Mich 


Positions Wanted 
DEVELOPMENT ENGINEER—secks 


supervisory position in mechanical en 
gineering, preferably development 
Background includes two years Uni 
versity of Buffalo night school courses 
directly connected with mechanical 
engineering: four years apprenticeship 
in tool and die making; five years de 
signing tools, dies, jigs, fixtures, etc 
and eleven years designing automatic 
machinery and special purpose machin 
ery. This experience includes a rea 
sonable amount of supervision. Age 
39, US. citizen, married, with one 
child, excellent health and good ref 
erences. Write to Box 054, News De- 
partment, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich 


MANUFACTURING EN.CINEER— 
graduate M.E. Know mass production 
of small sheet metal parts and as 
semblies. Experienced in cost reduc 
tion analysis and procedures. Provide 
cost estimates to include tooling 
fabricating outputs, machine selection 
on new and current projects. Be 
capable of suggesting design changes 
resulting from review of manufactur 
ing tolerances, drawing dimensions 
and related functions of parts. This 
is an excellent opportunity with a pro 
gressive organization. Include detailed 
resume and salary requirements in 
first letter to Schlage Lock Co., P. O 
Box 3324, San Francisco 19, Calif 


SALES ENCINEER—would like to af- 
filiate with a manufacturers agent or 
representative engaged in the machine 
tool field and based in or around De 
troit, Mich. Have eight years’ sales 
office and shop experience, M. E. de 
gree. Ambitious and willing to work 
Write to Box 056, News Department 
The Tool Engineer, 10700 Puritan Ave 
Detroit 38, Mich 





OKLAHOMA CITY—A convoy 
cars conveyed 85 members of the 


homa City chapter to Duncan, O} 


a tour of the main plant and hom 
f Halliburton Oil Well Cementi: 
The group is pictured at the ent 

th 


he Halliburton plant on July 
—S. H. 


Worcester Surveys 
Membership for 
Program Planning Idea- 





[To boost attendance by giving 
bers exactly what they want in t 
of programs, Worcester chapte1 
ing results of a recent survey 
ning its meetings for 1955-56 } 

Questionnaires, prepared by 
Vice Chairman Leo P. Tarasov 
conducted the survey, covered 
possible phase of chapter meet 
from dinner cost and quality to 
of subject matter 

[Two pages were devoted to sg] : 
items, with another left blank fe 
ditional comments. The cover 
lots of white space ind the terss 
teasing phrase “Greetings! Better 
inside and see what's up! 

\ 30 percent return from a 
mailing of 290 was reported. a1 } 
standing record when compared 
usual return of 5 percent or less 
perienced in most direct mailings 
companies and clubs around the 
trv. 

Copies of the questionnaire at 
detailed five-page analysis made by 5 . 
Tarasov are now in the hands of 
ASTE chapter program chairme! 


their reference 


Western Reserve Chapter 
Holds Annual Pienie } 
Waddell Park in Niles, Ohio was 


scene for Western Reserve's family ] 
nic held on August 20. Adults and ¢ 
dren alike won many valuable pr 

most of which were donated by lo 
concerns. Games and contests made 


the day’s program. 
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wughlin, Cosan 


Registration Exams 


Tulsa chapter have 
stered professional 
state of Oklahoma 
\. McLaughlin and 

chairman of the 


if engineering com 


Both are afhliated with 


Hh)! 


ety of Professional 


division ot Fram 


t a with the society 


il Military Engineers. Mr 


associated with the 


design engineer 


-IE Officer Addresses 
ita Clara Valley 


/ 


the Peninsula chap 


an Societv of Indus 


eers. Lee Conton. was a pro 


+ 


ie July 19 meeting of 
\ illey chapter He 
] 


ns and operations ot 


emphasizing the re 


; 


thie exchange oO ideas be 


ASII ind 


ASTI 


il speaker at the session, held 


Plantatior was Edward H 


manager ol the E. W 


He addressed an audience of 


ers ind 


ot Stee 
} 


t 


td 


] 


ire 


guests on “Impac t 


ind Aluminum,” ex 


phase n detail. 


of the meeting was 
i Chapter commit- 
William Wright. first 


W. H. Forbes 


STE Sponsors Course 
n Tooling Management 


ew 


tooling 


management course, 


d to be the first of its kind, is 


offered this fall at the Materials 


igement 


De troit. 


sorship of the 


Engineers 


ourse 


Programs | 


Center of Wayne Uni- 


Mich.. under the co- 


American Society of 


“Management ot Tool- 


is specifically de- 


1 to meet the needs of experienced 


ilready on 


tional 


igerial, 


iem 
is 


: } 
oOlNne 


the iob. who desire 


training in the solution of 


technical, and_ scientific 


encountered in the direction 


programs 


phasis in the course is on tooling 


igement and 


1sses 


ifacturing 


n 


iluate and 


organization. It also 


the tremendous changes in 


recent 


esses to best 


ictober 


1955 


in 


d management tech 


years and shows how 


use the latest tools and 


idvantage. 





LOS ANGELES—A few of the 33 new members and applicants for membership in 


the Los Angeles chapter in July posed for this picture. From left are: front row, 
R. J. Bush, R. J. Kolar, R. E. Bailey, D. B. Edwin, J. Seman, and Bill Pike, chairman 
of the membership committee. In the second row are: M. Doyle, W. Crammatte, F. N 


Crain, B. A. Thompson, and O. K. Kit. The third row includes: J. Ulny, R. H. Davis 
H. A. Keats, J. A. Moore, and R. W. Tyler.—Roland Hamel 





SANTA CLARA VALLEY—Meeting August 16 at the Old Plantation in Los Altos, 
ASTE members and their guests heard a discussion on “Isotopes in Industry” by 
Richard L. Newacheck, center, senior mechanical engineer for Tracerlab, Inc. Shown 
with Mr. Newacheck, from left, are: John Groves, treasurer; William C. Lanyon, pro 
gram chairman; Frank Menard, chapter chairman; and William T. Wright, first vice 
chairman 


¢ 


— 


ea. a 4 

SAN FERNANDO VALLEY—Nearly 90 members and their guests turned out August 
3 for the midsummer ladies’ night. The program included a fashion show presented 
by a department store and a movie, “Curiosity Shop,” shown by J. C. Schmidgall 
standing far left, of the Aluminum Co. of America. Others pictured, seated are 
Mrs. H. Griffin, Mrs. Robert C. Broomell and Mrs. John Bethune. Standing im addi 
tion to Mr. Schmidgall, are: Mr. Griffin, chapter chairman; Mr. Broomell, second vice 
chairman; and Mr. Bethune, secretary.—Sam Schwartz 
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PorTLAND, Ore.—Oct. 28. Ja 


Knitting Mills, Sandy Blvd 
2ist Ave. Plant tour ’ 


coming ASTE meetings saris veo 


National 


SEMIANNEA Nibeq r of the Nat 
il ASTE Board of Directors, Oct. 28 
9, Statler Hotel, Detroit. Agenda 
en t 7) na 
| 
| | ¢ 
i ew ot re 
March by the H ( 
1) t t ew 
I 
() () Nat i 
}] ) 
NA { PROGRAM (LOM tI (et 


On-Campus Conferences 


| VERSITY OF ILLINOIS——Oct. 21-22 
| rbana | Sponsored by Illino . 


| po 
iptler ol ASTI ind Department of 


SAN Jose Stare CoLieci Nov 15 
San Jose. ¢ ilit. Sponsored by Colden 
rate ind Santa Clara Valley chap 


Chapter 


(CEDA Ry s Oet 1) 6:30 


p.n 
Mont Hotel, Cedar Rapids. “ 
| ( ge” by Robe | 
ee for Norton ¢ 
CoLum Oct. 12. “Tooling for | 
DAYTON Oct. 10. “Electrical Dis 


charge Macl ning by i representa 


tive of Elox Corp. Also ASTE chap 


ter him on “Golf Antics of 1955. 
Derroir—-Oct. 6 Carbide Section’s 
‘Ford Night “Successtul Carbide 


\pplications slides and talk on 
1) irborn Ky re Plant Mout l Road 


Plant ina iutomati transmission 


Fonp pu Lat Oct. 14, 6:30 p.m \p 
pletor Wis Contact Robert R 
Brechlis rf \ppleton for reserva 


tie 

(,0OLDEN GAT Oct. 18. The Chukker 
san Nate a loint neeting of 
Golden Gate and Santa Clara Valley 
chapters. Speaker for the evening is 


S'anlev Brandenburg of Monarch 


Machine Tool Co 


HENDRICK H DSON Oct. 19. 6:30 p.m 
Cirele In Latham. N. Y “W ater- 


Hody’s, North Hollywood =" 


spinning” by C. R. Heimlich 


engineer for Cincinnati Milling 
Grinding Machines, Inc., P | 


t Arsenal Night.” Speaker, Dr 
its Machine Div 


\. Lawrence Parsegian 
' 

Lima—Oct. 20, 6:30 p.m., Clemens, SANTA CLARA VaLLEY—Oct. 18 

Ohio. “Broaching Methods and \p- Chukker, San Mateo, Calif 

plication” by H. Gotberg, vice presi- meeting of the Santa Clara \ | 
lent of Colonial Broach Co and Golden Gate chapters Spe 
for the evening is Stanley Br 

Lone Istanp—Oct. 10, 8:30 p.m., Gar- burg of Monarch Machine Tool ( 


len City Hotel, Garden City, N. Y 


The Floturn Process” by William H. SOUTHEASTERN MASSACHUSETTS 
Busch of Ledge & Shipley Cotumata, 8. Elks’ Hall, Brockton, 
“Progressive Dies for Small P 
by Herbert Jahn. president, B 


Lour Jovrmer—Oct 18 6:30 p.m., 
Co 


Woodruff Hotel. “Civilization 


Throu ! Tools courtesy DoAll Co 
SPRINGFIELD, Mass.—Oct. 10. 7:30 


Nepraska—Oct. 20. Columbus, Neb [The Ivy House, West Spring 
“Carboloy Machinability Computer” “Shell Molding” by Raymond O 
by representatives of Carboloy sales manager for Shell Process 


Preceded by supper at 5:30 
NORTHERN Massacuusetts—Oct. 18, 


7 p.m., Memorial Hall, Athol, Mass. 
Annual Executive-Educational Night 


ind banquet. “Trends in Engineering 


lotepo—Oct. 12. Maumee River \ 
( lub “Tool Steels” by Dr Ste 
D. Fletcher. chief metallurgist 


dueation” by George \ ste , 
kd ition” by eor ge larston, dean. trobe Steel Co 


School of Engineering. University of 
\Massachusetts 
Twin States—Oct. 12, Springfield 
“Developments in Small Tools’ 
“Doe” Frazer of Union Twist D 


Co. Joint ASTE-ASM meeting 


ASTE Industrial Exposition and 

24th Annual Meeting will be held 
March 19 through 23, 1956 at Worcester—Oct. 4, 1:30 p.m. Tou 
Chicago, Ill. The Exposition will Rockwood Sprinkler Co. 7 | 

be held at the International Am- Putnam and Thurston’s “Too 
phitheatre ind Production of Fire Protect 





Equipment” by representatives 
Ro kwood Sprinkler Co | 











LONG BEACH—The summer social calendar for members of the Long Beach chapt¢ 
and their wives was highlighted by “A Night in Polynesia” held at tie town Ciu 
Some 250 enjoyed a native luau feast, dancing and native music by maidens of th: 
South Seas, and swimming in the club pool on August 12.—Jack Irby 
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high Valley 
viewing Standards 


with a request trom the 
Standards Committee to re- 


existing standards of quality con- 


production, a joint meeting of 
gh Valley chapter and the local 

of ASQC was held on July 13 
those ASTE members present 
meeting at Hotel Traylor in 


Joseph Lesyk, Lehigh 
and supervisor of 
Western Electric: 
Mueller. chairman of the Lehigh 
chapter 


wn were: 
rds chairman 


iintenance tor 


and metal parts plan- 
Western Electric: 


past chairman of 


engineer tor 
ner O. Miller. 
gh Valley present 
National Standards Committee and 
f tool engineer for Textile Machine 
ks: Miles Apple, tool department 
f for Western Electric; Paul Gehris 


g secretary and instructor ot 


and member of 


ics, machine design and _ shop 
for Wyomissing Polytechnic In 
te: and Chauncey R. Kay, Lehigh 
il chairman and instructor of 


s, mathematics and shop theory 
processes for Wyomming Polytech 
nstitute 
from the 
Roberts. 


ose present 
were: Dave 
ind inspection supervisor for the 
k Mfg D. L. Hilder. qual 
ontrol engineer for Western Elec 
Ickes, section chief for 
tern Electric; and Richard Wether- 
coordinator for quality control for 


Products Ine 


ASOC sec 


section chair- 
Corp.: 


Robert 


The discussion brought out numerous 
s of 


nt difference between quality 
ntrol methods as practiced today and 
yse originally set as standard 
t The 
ignment to each member of studying 
m a critical “The Ameri 

War Standards Control Chart 
thod of Controlling Quality During 


E oduction.” The 


pro Se 


broke up with an 


group 


VIEW point 


next meeting in Oc- 


ber will be for the purpose of com- 
ng and discussing individuals’ criti- 
ms of the standards. 


Chauncey R. Kay 


William Moreland 
Named Vice President 

Past chairman of Rockford chapter 
ASTE. William 


Moreland has been elected vice presi- 


nd director-elect ot 


ent in charge of manufacturing of the 
F. E. Meyer and Bro. Co. of Ashland. 
‘hio. Mr. Moreland formerly 
issistant works 
Bros. & Co. of Rockford. 
ASTE’s 


Committee. 


was 
manager of Greenlee 
He is chair- 


nan of National Standards 
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LEHIGH VALLE Y—Reviewing the standards of quality control for production, mem 


bers of Lehigh Valley ASTE chapter and the Allentown-Bethlehem section of ASQC 
Hotel Trayler. Clockwise around the table are: D. L 
therhold, Robert Ickes, Dave Roberts, Joseph Lesyk, Paul Gehris, 


les Apple Kay, and Werner O. Miller 


held a joint meeting at the 
Hilder, Richard We 
Ralph Mueller, M Chauncey 


Golf Outing Held by 
Fox River Members 


St. Louis Outing Draws 
Attendance of 320 


\ golf outing was held by the mem 


The St. Louis. Mo. weatherman took bers of the Fox River Valley chapter on 
on a streak of kindness June 25, just July 29 at St. Andrews Country Club 
in time tor the 18th annual outing of at St. Charles, I] W ( Perkins 
the St. Louis ASTE chapter, and his chapter chairman, took top golfing hon 
efforts did inappreciated by the ors as usual. A delicious dinner and 
320 members who attended the event plenty of prizes rounded out the day 

\ variety of activities was scheduled H_ LL. Smith 
for the day’s program, including swim 
ming, softball. horseshoe pitching, card 
ind checker playing. and group sing Fond du Lae Stages 
Ps ' eric Se rate pis i capa 14th Annual Outing 
"a ma aa aed ee a sh Tuscumbia Country Club at Green 
sitll Mice hie oii oli Lake, Wis.., was the setting for Fond 
pions for the day were the team mem du Lae chapter’s 14th annual outing on 
Mite emedsitsieidl tor Wines Mtaen: ated August 14. Nearly 90 were on hand to 


enjoy a day of golfing, card games, o1 


Kunkle won 
doubles 


Charlie Brow: Ceorge 


| ni 
the horseshoe singles and the dinner 


ganized competitive and 


at the Clubhouse. 


games 


In charge of festivi 


championship went to the team of Jim 
: ° ties was Henry A. Schwartz, chairman 
Patterson and Jack Potter. Attendance 
ft ‘ se aaiellies oaee all of the outing, and an efficient com 
iy | 5S were OIVeT oO each le ye a ft 
, ttee ’ 
pu nic i iltred ( Graeler mittee H alter V Gradolf 
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SYRACUSE—Speaker at the June meeting was F. W. Witzke, seated, far left. product 
in Cleveland, Ohio. Among the 125 members who 
Deauville Hotel in Auburn, N. Y., were: (seated 
from left) Vic Fitting, chairman; F. A. Verrillo, secretary; and Oscar Sterner, treasurer 
Collins, Ed Short; Andrew 


and Al Williams, membership chairman.—Paul H 


supervisor at Brush Electronics Co 


attended the held at the 


session, 


Standing are: Lester entertainment chairman; Lachner 


second vice chairman; Hansel 
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Learn how V-R Toolholders with the 
new cast alloy Chipbreaker... 
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chipbreaker plates are made from cast alloy, 
only V-R giving the combination of long wear and shock 
resistance. 


+e 





chipbreaker plates made of special cast alloy pro- 
only V-R 


duce segmented chips over wider cutting ranges, 
yet are easily modified for any job without dia- 
mond wheel grinding. 


Typical savings of $180.00 a week in auto plant 


Machining costs on automotive transmissions were 
reduced $180.00 a week in this Indiana auto trans- 
mission plant* by using V-R toolholders with new 
cast alloy chipbreaker plate. The combination of 
“Throw-Away” blanks and the chipbreaker plate 
eliminated carbide grinding at a cost of $1.00 each 
on 180 tools per week. (Average time to regrind a 
brazed tool was 15 minutes, including the ground-in 
chipbreaker.) 

Survey figures show that over 90‘- of all manu- 





; ; facturers usi carbide tools can save mo r by 
V-R cast alloy chipbreaker plates are available either facturers using carbide tools can save es 


as standards or blanks. Standards require no grinding switching to the V-R toolholder with the New Cast 
to place them in operation. Blank chipbreaker plates Alloy Chipbreaker Plate. Write for details. 
can be easily ground on any wheel for any job *Name on file 


Vascoloy-Ramet CORPORATION 


SUBSIDIARY. OF FANSTEEL METALLURGICAL CORPORATION 
. . . -_ ’ 
MANUFACTURERS OF CARBIDE TOOLS TOOLHOLDERS TANTUNG MINING INVESTMENT 


* . . . DIES , . 
CEMENTED CARBIDES AND BLANKS AND INSERTS TOOLS TOOLS CASTINGS 


838 MARKET STREET WAUKEGAN, ILLINOIS 
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LAYOUT AND QUALITY CONTROL INNOVATIONS 
HIGHLIGHT MODERN ENGINE PLANT 


\dvance design in plant layout and 
facturing facilities has been util- 
{ to create an ultramodern engine 
nt for Chrysler Corp.'s Plymouth 
liv. Although currently it is producing 
about 600 engines per day, the 
entual capacity for the operation is 
00 engines a day. 
\ll phases of the plant layout have 
en developed after consideration for 
juality conirol through automatic proc- 
ses. Through improved control of 


quality ilready high production figures 
should increase even more because of 
minimized rejects or repairs 

Several spec ial teatures make the 
facility unusual. In the plant, machines 
and machine bases have been standard- 
ized so that units of the same type are 
easily interchanged. As a result, there 
is no need to shut down an operation to 
repair or replace working parts of: a 
machine 


[wo parallel production lines are 


Overhead view of one of the four cylinder head lines shows operator on the 
bridge controlling the line’s flow. At his back are electric Detecto panels which 
pinpoint exact position of any machining trouble along the line. 


October 1955 





utilized for machining the cylinder 
block, with each line stretching more 
than a quarter of a mile and containing 
70 machines to perform 157 operations 

A broach 12 ft high. 19 ft wide and 
59 ft long heads each block line. A 
single stroke of the broach machines 
both ends of the block while a second 
broach completes the top and bottom 

Another important feature of the 
plant is the Detecto panels that carry 
on a constant probe of the sources of 
trouble on the production lines. In case 
of any machining fault, the panels 
pinpoint its exact position. To trace 


In the test area, test stands such as 
this one can check as many as 7; 
engines simultaneously. 
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GAGES 





STANDARD 
and SPECIAL 
CARBIDE 
TIPPED TOOLS 


Ar 


Now You Can Get Precision Gages and Carbide Tipped 
Tools from Besly—and Be Sure of Cost-Cutting Quality 


To serve you better, Besly has re- 
cently purchased the assets of the 
Metro Tool and Gage Co. of Chi- 
cago, for 15 years a manufacturer 
with a reputation for outstanding 
quality, supplying precision gages 
and carbide tipped tools. This makes 
the Besly Cutting Tool Line even 
more complete, enabling you to get 
a wider selection of Besly Quality 
Cutting Tools that mean longer life 
and greater accuracy in your shop. A 
broader Besly selection gives you the 
advantage of one quality source re- 
sponsible for all the elements of your 
machining operations. The net result 
is ower final costs for you as Besly 


can furnish tools and gages for the 


whole job, from drilling or turning 
right through to final gaging. Paper 
work and purchasing are simplified 
as you now can buy all your tools 
from one proven source. See your 
Besly distributor or write for cat- 


alog information. 





BESLY-WELLES 
CORPORATION 
Estoblished in 1875 os Chas. H. Besly & Co 


118 Dearborn Avenue 
Beloit, Wisconsin 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-146 


146 








the trouble, the operator inserts an ¢ 

tric “pencil.” located at the side of « 

panel, into small contact holes pla 
in rows along the panel face cor 
sponding to each machine's positi 
When a breakdown occurs along 

line, each hole is punched until a lig 
flashes above the panel indicati 
trouble. 

Use of air filters and a downd: 
ventilation system account for the hi 
degree of cleanliness in the plant. > 
tv-one dust collectors are utilized in t! 
connection. The system forces dust a 
chips downward into the trench n 
work under the floors where drag ty; 
conveyors carry them to a larger ec 
veyor at the head of each line. St 
chips move through velocity trenc] 
under the machines at a rate of 2 to 
an hour. Almost 36.000 gallons of w 
ter soluble coolant are pumped throug 
these trenches at the rate of 10 f 

Safety of workers, as well as sa 
handling of materials, is expedited 
extensive use of overhead conveyo 
which cover 200.000 sq it of the pla 


300-TON COLD FORM MILL 
INSTALLED AT INLAND STEEL 


One of the country’s largest col 
forming mills, built for Inland Stee 
Products Co. by American Roller Di 
Corp., was designed to roll form stee 
roof decks and flooring for large build 
ings. The entire production line is 18 
feet long and the equipment weighs ay 
proximately 300 tons. The main mi 
is approximately 30 ft wide and 10 ft 
high. Mill stands are completely remoy 
able, with 6-in. diameter spindles wit! 
12-in. roll space. Each shaft is drive 
through a constant velocity universa 
joint to a double output shaft pinior 
stand. The main mill drive consists of 
motor, air clutch, eight-speed herring 
bone transmission and reducer to the 
coupled high-speed shafts of the pinion 
stands. Depending on gage of steel, the 
equipment roll forms up to 132 fpm 
Steel coils weighing 12.000 lb are fed 
from a specially designed coil holder 
and loader. 

In actual operation, the mill operato: 
controls the loading, lining-up and feed 
ing of the coil stock from a control 
bridge straddling the entry end of the 
mill. Strip is fed to a pair of hydrau 
lically operated pinch rolls which give 
the necessary drive through a three roll 
leveller and into the first pass of the 
mill. Twenty-four roll passes form the 
114 in. deep sections which are about 
two feet wide. 

A power straightener then removes 
any camber and the formed sheet con- 
tinues through the open cutoff die 
mounted in a 4in. stroke 150-ton 
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sided press and out onto a run 


ble { flag on the runout table 
the proper length changes the 
he sheet. tripping the 


2. 
19 


cutoff die moves along rails set 


bolster pl ite a 


nd press ram as the 
: being made. After the cut is com- 
the die returns to the starting 

and the cut sheet is conveyed by 
riven runout table to a dump table 


positions the sheet in the correct 


on and automatically dumps it on 
ydraulic operated pallet 

is machine is the first of three 
e machines to be built by the Amer- 
Roller Die for Inland Steel 


t 


ELECTRIC FURNACE ELEMENT 
PROVIDES NEW ADVANTAGES 


Successful deve lopme nt of a new type 


ic heating element for heat treat- 


furnaces has resulted from extensive 
irch and experiment at Lindberg 
gineering Co. These elements. called 
therm. consist of corrugated sheets 


Although suitable 


use In any type electric furnace 


ickel chromium. 

offer particular advantages in at- 
spheric turnaces 
In their early use, electric furnaces 
ed an advantage because of special 
ace atmospheres which protected 


tals from oxidation during heating. 
| furnaces required expensive muf- 
to contain the special atmospheres 
hold out corrosive gases. However. 
er atmospheres were then developed 

h tended to deposit soot on the 
rnace walls. Soot, acting as an elec- 

il conductor, caused short circuits 
tween elements or between elements 

{ metal shells of the furnace, and 

it had been an advantage became a 
rious disadvantage. Now, with the 

ovation of these new elements, there 

likelihood of renewed use of electrical 
rnaces for practical and efficient car- 
urizing and carbonitriding. 

With Corrtherm, the voltage in the 
furnace is reduced so low that leakage 
ecomes impossible. Actually, the oxide 
oating which forms on the surface of 

e element is sufficient to confine the 
irrent to the elements even when cov- 
red with soot. High temperature en- 
imel, originally developed for jet en- 
gine parts exposed to high temperature 
ind corrosive conditions, is fired on the 
lements as additional protection. 

[he new elements themselves are 
irge sheets of corrugated nickel chro- 
nium which cover almost the entire 
walls of the furnace. By hanging the 
sheets from alloy hooks extending 
through the roof, installation and re- 
placement are made extremely simple. 
Neither supports nor hangers need be 
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Drawings illustrate advantages gained from the Corrtherm development. Upper 
left: Should operator or workload inadvertently touch the element during loading 
or unloading. there is no resultant danger to either man or element. Upper right: 
Elements act as baffles to direct forced convection streams through the charge, 
making the furnaces practical for carburizing and carbonitriding. Lower left: 
Elements may hang between lines of work as well as on side walls. Closer cor- 
rugations compensate for incoming cold work and door losses. Lower right: Pit 
type carburizing furnaces need no retort with these elements. 














SUPER 30 
GRINDER-MILLER 


Precise Super 30 Grinder-Millers bring new speed, accuracy and 


versatility to production or tool room milling, grinding or f 43 
= A 

finishing operations. They weigh only 35 ounces, yet deliver —> 51 
rf e——o 5 


45,000 RPM under load, have a 1/5 H.P. motor, are accurate 
to .0001 


machines with abrasive wheels or new tungsten carbide tools 


PRECISE mil RPM 


, run cool and can be used by hand or mounted on MILLING MACHINES 


Save time, improve quality, increase tool life, and discover Aan i 13) 
new tooling possibilities with the PRECISE SUPER 30 @t 4 3 





Attach this ad to your letterhead 


PRECISE POWER 
QUILLS 


for FREE demonstration or literature! 


PRECISE PRODUCTS CORPORATION 
1333 Clark Street, Racine, Wisconsin 
Quality and precision since 1882 


Fractse., 
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g i tl 1 previou 
iT é create su ce 
t surface tempera 
7 onge! element 
pie ‘ ’ {) ( ~ we SO space { 
va thre t lease ilon the 
¢ ¥ ot thre v0 ’ pensate Tor 
eat lo a id work 
? ’ t y 
I he of an open pit type vertical | important 
earburizing furnace shows arrange- ‘ V¥ development iffers sey 
ment the Corrtherm heating ele era itiendant advantages. A major one 
mer within the unit. operator ifety Voltage is so low 


specialists in the thread and 
rm rolling field for more than 35 


years Reed has worked closely with 


blems and assist in developing 

















Six dj 


threaded Steinke, 


“" 
SreEnt Sizes of 
‘ Stee! 
Parts rol} 
*d with 
attac _ 





mene 





in THREAD 
ROLLING 


Ev 
designers and producers of formed " Pre °ry Thread 


Cision Formed 


i . re eas 
threaded parts. The experi- © Specifications 


gained from this close asso- 
n enables us to offer a more 
lete thread rolling service to 


you with your thread rolling 


jing applications. 


Write for 
Bulletin 5-3T 


@ 


REED ROLLED THREAD DIE CO. 


THREAD 


ROLLING MACHINES AND DIES, THREAD ROLLING ATTACHMENTS, 


THREAD ROLLS AND KNURLS FOR AUTOMATIC SCREW MACHINES AND TURRET LATHES 


SALES OFFICES IN PRINCIPAL CITIES 
WORCESTER, MASSACHUSETTS, U.S.A. 301 














Lil 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-148 


that iccidental contact with § the 

ments when loading or unloading 

turnace cannot be felt Because th ' 

ilsoO tr if ot outside electrical con! 

tions, there is no need to insulate tl 
\nother new and Important ad 
ge s that forced convection } 
ices where high temperature 


force the hot gases throug 
being heated. the elements act as 
directional baffle. heating the gases 
the same time. In ecarbonitriding f 
naces, for example. hot gases are dra 
down through the charge by the fan 
the bottom. then blown upward 
tween the elements and the wall to t 
upper part of the furnace to be ag 
drawn through the charge. In such f 
naces, the Corrtherm elements prov ) 
a new advantage because they preve 
the gases from short circuiting and 
the same time replace the heat whi 
has been absorbed by the charge 

In the construction of very large tu 
naces, the elements have particular a 
vantages in that they are not only hur 
adjacent to the walls but also can 
suspended into the heating chambe 
itself. 


NEW MEASUREMENT METHOD 
CUTS MANUFACTURING LOSS 


Reduction in its manufacturing loss« 
of as much as 50 percent has been a 
complished at General Electric Co 
a consequence of the introduction of 
performance measuring system. Thi 
innovation uses statistical methods t 
obtain higher performance levels 
manutacturing jet engine parts , 

Most unusual part of this qualit 
control system is that personnel per 
formance is measured rather than ma 
chines or processes. It also indicates 
when machines or processes should be 
placed under close study for quality 
improvement. Only a relatively few 
quality control personnel are required 
to operate this system 

[he system, originated by the statis 
tical methods group of the company’s 
General Engineering Laboratory, has 
been adapted and refined by quality 
control engineering personnel at G.E.’s 
jet engine plant. 

The operator is given a wide range of 
satisfactory performance levels. A sig 
nificant difference between his daily 
performance and his past record of pet 
formance rates the operator as perform 
ing unsatisfactorily. or “out of control. ) 
Should figures indicate an operator is 
out of control, a signal is given to his 
foreman, who is then responsible for 
taking corrective measure based on the 
reasons for the existing condition. Thess 
reasons are supplied to him by quality 
control personnel. 

Statistics on the total performance of 
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ip of operators reporting to a 


ire compiled for measuring 


rformance of a foreman. Method 
isurement is identical to that 

measuring an operator. When 
ars that the total performance 
operators is below acceptable 


d. a signal is flashed to the fore- 
superlor 
same method of pyramiding in- 


tion on performance is applied 
eral foremen and superintendents 
the final end for the information is 
fice of the 


manager ot manutac- 


Success of the system has been large- 
ributed to the satisfaction an em- 

ee derives from seeing his perform- 
ip to par or better. Measurements 
ised on the ability of an employee 


given job; for example, a machine 
itor would be checked for his abil- 
meet part specifications such as 
nsions and surface finishes. 
(According to R. L. 


of manutacturing 


Grunewald, man- 
at G.E.’s Even- 
operating department, where it has 
put to effective use, the system has 
ved flexible enough to be applied to 
type of whether in 


operation ma- 


shop or assembly work 


DEVELOP NEW MATERIAL 
FOR HIGHER CUTTING SPEED 


devel- 


oxide-base cut- 


Report of successful initial 


lent of a cemented 
tool material has come from Car- 
lov Dept ot Electric Co 
\lthough still in the laboratory stage, 
sts of the material show it to 
wide good tool life at speeds of 2000 
At feed of 0.005 in. and depth of 

of 0.100 in. at that speed, the tool 

ler test lasted 27 minutes in machin- 
1045 steel annealed to 170 Brinell. 
Only inexpensive materials are being 
{ to make the tool. 

is been under development since 1951. 
tools include 
in relatively 


General 


new 


cutting which 


cause present cutting 


iterials which are short 


ipply, especially during times of 

lergency, the inexpensive availability 

source materials of the new tool is 
important advantage. 

On the side of disadvantages, the new 

iboratory-developed material is brittle 
more susceptible to cracking than 

rbides, 


hich must 


and includes other properties 
be well understood before 
e tool designer may take advantage of 
ts capabilities 

\ccording to the engineers at Car- 
oloy who are developing the material, 
[it tests successfully in the field, it may 
iossibly supplement carbides similar to 
e way carbides supplemented high- 


n 


speed cutting tools some years ago 
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Even Unskilled Labor Can Use This Versatile 
Tool Accurately! It Simplifies Internal Grooving 
Problems, Cuts Production Costs! 


















A) Cuts two grooves of dif 
ferent depths and widths in 
one single operation from 
same reference surface 





FIXTURE 





B) Cuts 2 double-bevelied 
grooves at opposite ends of 
bore in two operations from 
same reference surface. Tool 
banks in recess of fixture 
then on plug 


C) Cuts groeves in two bores 
of different diameters from 
same reference surface. Tool 
banks on reference surface 
Then workpiece is reversed 
and tool banks on plug 

















D) Locates and cuts groove 
when surfaces of workpiece 
are not square with axis of 
bore, making it impossible to 
bank tool on either face. 








of ordinary recessing tools. 


Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 


models 














E) Cuts groove in bore located 
in protruding member of 
workpiece. Reference surface 
on under side of protrusion 





Amazingly versatile! Your toughest recess cutting problems can be 
met simply and efficiently with the Waldes Truarc Grooving Tool 
because it offers a whole range of possibilities beyond the range 


enabling you to cut accurate grooves in housings with 


diameters from .250 to 5.00 inches. 


Send Your Problems to Waldes! Send us your blueprints...let 
Waldes Truarc Engineers give you a complete analysis, price quoto- 
tion and delivery information on the most econaqmical toe! set-up 


for your particular job. There is no obligation! 


Write NOW for a 20-page manual containing full information on Waldes Truarce Grooving Tool 


WALDES 


GROOVING TOOL 


Mace by the Manufacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC, 47-16 Austel Place, L.1.C.1,N Y 
Waldes Truarc Grooving Tool Manufactured 


Under U.S. Pat 2,411,426 
FOR FURTHER 





ee. a 


A 

















FixTure| Hy oat — 


inaccessible reference sur 
face eliminating facing oper 








in fixture 





TEIO7 


® | Waldes Kehinoor, Inc., 47-16 Austel Pi., L.1.C. 1, N.Y. 


Please send me your new 20-page technical manval 
on the Waldes Truarc Grooving Tool. (GT-2-53) 





Nome 


Title 





Company 





Address 


F) Cuts groove in a bore from 


ation. Tool banks on plug set 








he 





City. 


INFORMATION, USE READER SERVICE 







CARD 


Zone. State 





Wiig: 


INDICATE A-10-149 
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Boosts sprocket shaft 
output from 15 to 120 
pieces per grind 
In a series of production comparison ) 
tests, Grade 26 again came out on top 
this time in machining forged steel 
(Rockwell 44) tractor sprocket shafts 
at a large midwesterm tractor company. 
With Wessonmetal 26, output averaged 
120 pieces per grind as compared with 
15 pieces per grind for all other steel 
cutting grades tested. 
The operation ts performed on a new 
20” Monarch Air Gage Tracer lathe and 
consists of finish turning the shaft diam- 
eter, forming radii and chamfers, and 
rough turning all other diameters. 
Length of travel in the cut is 1814”; 
peed 375 sfpm; feed range from .009 ' 
to .012 Average depth of cut for all 
diamete is 14-inch 


Primary reason for the big increase in 
life achieved with Wessonmetal 26 is its 
ability to stand up under widely vary- 
ing conditions. Inserts made of other 
carbides shattered or broke after 12 to 


15 pieces on one cutting edge and could 
not be indexed. This trouble was elimi- 
nated with Grade 26, which averaged 
20 pieces per edge and could be in- 
dexed to give a total of 120 pieces per 
grind. 





New Film Points Way 
To Better Tooling 


One of the most dramatic technical 
sound films yet produced is now released 
by the Wesson Company for showings to 


technical and shop groups. 


Built around the development of tooling 
for an actual job—the machining of 
tractor track links—the 16 mm. techni- 
color sound film—which took two years 
to complete—records the failures as well 
as the successes achieved. The trials and 
tribulations encountered will remind 
many of their own experiences. 


Entitled “Tools of Abundance,” the film 


tells how a large manufacturing com- 








150 FOR FURTHER 





mittee working with Wesson tool engi- 
neers carried a specific job through to 
completion. It is the story of how coop- 
eration helps to develop and improve 
American manufacturing methods. 


This story of teamwork—supplemented 
by about a dozen other general machin- 
ing and high production operations in 
the film—provides a rational approach to 
solving other difficult tooling problems. 
For a showing to YOUR company, write 
for the film on your company letterhead. 
A Wesson man will bring it to you. 


WESSON COMPANY 
DEPT. AD 


Detroit 20, Michigan 


INFORMATION, USE READER SERVICE CARD; INDICATE A-10-150 


1220 Woodward Heights Bivd, 


Worthy of note also is that the per 
formance of Wessonmetal 26 (a “nearly 
universal” steel grade) wa 
achieved in comparison even with car 
bides of a specialized nature specifically 
selected for this operation. 


—Tool Hints 


If you have an idea that you would 
like to get better tool life on a job 
than you are getting, do these things 
and you may find you were right: 


cutting 





1. Check for vibration and chatter , 
and eliminate all you can. Both are 
deadly to tool life. 


2. Check whether the rake angles 
are correctly ground. There is a 
best combination for any job. 


3. Check whether you have the ideal 
combination of speed and feed. 
4. Check whether tools are changed 
before they get too dull. Dull tools 
wear faster than sharp ones. Keep- 
ing them at work is false economy. 
5. Check tool after each sharpening 
against the tool PRINT. This is ex- } 
cellent insurance. 
None of these suggestions are new. 
But they are still keys to better tool 
performance. 
(P.S.—A sixth method is to call in 
a Wesson man) 











The Tool Engineer 
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Vertical Milling Machine 


he Mastermil, a_turret-type head 
No. 1-22A has been designed by 
ge Gorton Machine Co., 2609 Ra- 
St.. Racine, Wis., to combine ac 
with maximum rigidity and 
iptability. Small cutters can be run 
high speed for delicate work and 
ters up to l-in. diameter can be 
for rough hogging 
\ double range of spindle speeds, 
80 to 5,600 rpm, is available so 
boring can also be done with 
ndicators and end measuring rods 
e spindle has an infinitely variable 
feed of from 14 to 8 ipm. 
The standard machine comes with 
etracting spindle with both hand 


ind hand-crank micrometer down 
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f today 


teed. Spindle bearings are permanently 
yrease sealed \ micrometer depth 
stop is located on the front of the 
spindle hou 

The turret-type ram of this Gorton 
mill ean be indexed 180 deg to accom 
modate high-speed drilling, milling and 
grinding attachments as well as a 
slotter. 

\ Gorton duplicator table and tracer 
head can be installed for accurate dic 


T-10-1511 


and mold duplicating 


Heavy-duty Drills and 
Reamers 


Chicago-Latrobe, 411 W. Ontario St.. 
Chicago 10, Ill., has developed carbide 
Harduty drills with high-speed stee! 
bodies and extra heavy-duty carbide 
tipped points, for drilling accurate 
holes in hardened die steel heat-treated 
to R,-40 and up 

They will produce holes with good 


micro finishes in hardened steel with 





out annealing the walls or surrounding 
surface of the hole. Hand feed obtains 
the best results 

There are 23 regular sizes available 
from \%¢ through *; in. in increments of 
1g5.in. diameter. The Harduty drills are 
also available in packaged sets, con- 
taining sizes 1%, *46. 4. 516. 94 and 4 in. 

Chicago-Latrobe carbide Harduty 


reamers are available in taper shank 


straight flute in size range, 4, %6,. ° 
15, ¥ and 34 in T-10-1512 


Multiple Head Grinder 


\ multiple head conveyor type abra 
sive belt grinder has been introduced 
by the Engelberg Huller Co., 831 W 
Fayette St. Syracuse 4, N.Y This 
semiautomatic grinder, Model 680, is 
designed for wet or dry grinding and 


polishing of ferrous, nonferrous, plastic 





and other materials. It is especially 
suitable for grinding and deburring flat 
surfaces of these materials on a high 
production basis 

The unit’s conveyor belt can be 
changed in a matter of minutes, and the 
belt tension adjusted by a simple twist 
of the handle. For protection of the 
operator, the machine will not. start 
unless the belt is tensioned. Manual 
adjustment of conveyor belt speed for 
settings from 5 to 30 fpm is quick and 
simple Abrasive belt speed is 5500 
sfpm. The machine’s maximum piece 
capacity is 4 in. high, 6 in. wide, any 


length. T-10-1513 


15] 











Portable Gear Tester recorder to give a permanent record 








I I | record will show 
\ I pact rul l 1 voth-to-tooth errors 
| d k y ¥ as 0.000] 
i! Wo! vears | No special skills ire required to 
! rit pment I ise the init which automatically com 
b) Ar pares tl mple gear with a precision 
( I HH m \ nast 
() M It is available in three models: 
| The A ‘ m we tester can Model A is a small | ind-operated unit 
ed ial che ny wo oCal model B is a larger hand operated unit: 
p-chart model C is the same as model B with 
| the addition of a variable speed 1 ) 
- drive and an electrical pick-off fo: 
with a strip-chart recorder Fac 
strument is furnished with a ca: 
case T-10-15°] 


¢ aw EXPERT 


. .. @ short story to save A Reavy-duty cam valve with 
long production hours! 


cam roller and cam plunger for 


bearing surface and long life js 








duced by Mechanical Air Cont 
Inc., 10030 Capital, Oak Park. Det 
37, Micl ‘e rf the 
Whenever a @ie feed is meeded, it is needed for , ch. Feature of the unit is 
7 a specific application— stock width, thick- 
ness, press speed, part tolerance are all ime 
ortant ctors. Twelve standard Dickerman 


f 
feeds offer a range of capacities to handle 
| virtually any stock at any Speed the tooling 
| will withstand .. . and at a fraction of the 
cost of complicated, special stock feeds. Pro- 





























































































duction reports testify to millions of com- 
ponents produced —without a minute of downtime 
or lost production—from a Dickerman feed ss : | 
that outlasts the die itselt: Pere aes rr, f 
HERE'S HOW to Select the right feed with confi- tow gti gy 
dence — from the time tested and perfected a Se. am 
) Dickerman line. _ i 
| 
FEED SPECIFICATION TABLE Wiens venleins aitiichs ty Gocatial a 
Type of STOCK SIZES HANDLED care of overtravel and complet: 
Feed Size Thickness Width Mox. Wire sealed against external cont ce 
O *Hitch Feed i 001” up | Strip up |.125” Dia. ee ee 
to .031” to 2.5 < npilete ea 
*Hitch Feed 2'2 .001” up | Strip up .050" Dia. precision ball bearing The valve 
J to .050 to 5” . available in the illustrated °¢-in. 4- 
Hitch Feed 2'2 001’ up | Strip up .125”" Dia. model #2051 or in a °é-in s-wav mod 
K to .031" to x —— #9054. T-10-1522 
*Hitch Feed 4 001’ up | Strip up .125” Dia. -1522 
to 031” [to 8” 
Die Feed 3’ x4 .003" up | Strip up x," Dia. 
__ | wide | to 7 to 4” , , 
. Die Feed 6° «4 003” up | Strip up He Dia. USE READER SERVICE CARD ON PAGE 2 
__|_wide_| to 34" _} to 4° ore 171 TO REQUEST ADDITIONAL TOOLS 
Die Feed |6°x6"| .003” up | Strip up = | 4" Dia. OF TODAY INFORMATION 
wide | to ba to 6” : 
*Rol-Di-Feed 9” 003" up | Stock wgt. | Flat wire up 
to \4" up to 24/ft.| to 4" thk. 



























* These models also available in left hand feed. 






Ram Type Miller 






















© SEND FOR LITERATURE ond get the whole story — BE AN ’ 
EXPERT TODAY! Ram type miller with adjustabl: 
ase selina il cutterheads that permit horizontal, ar 
imatt| ety dees gular and vertical milling plus boring 
ceteatiehl. than and drilling on a single machine wit! 
out attachments, has been added to the 
line of the Van Norman Co.. 3606 
Main St., Springfield 7, Mass. 
This miller, No. 165, is engineere: 
and keep it! for maximum rigidity, cuttability an 
; accuracy. 
It’s factual reference > 
fer sevlng Gellece | Because of its versatility it provides 
ROL-DI-FEED | 2” HITCH FEED" 6” x6" DE FEED when selecting a in effec t. the equivalent of two separate 
feed. millers plus attachments in one unit 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-152 The cutterhead has a 4in. quill > 
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}-quill power feed, 0.005, 0.003 


i 


1.006. Eight spindle speeds range 


110 to 3600 rpm. Cutterhead 


lle is powered by a 2-hp motor. 
er table travel is 22 in.: hand cross 
10 in.: hand vertical feed is 22 
ram movement in and out over 
is 2014 in T-10-1531 


High-strength Steel 


\ higher strength, 

bar which requires no heat treat- 

is been introduced by LaSalle 

el Co.. P. O. Box 6800-A, Dept. T-12, 

igo 80. Ill. Trade name of the 
steel is Fatigue-Proof. 


Earlier. LaSalle announced develop- 


free-machining 


t of a severely cold-worked, fur- 
treated steel bar. called Stress- 
which offers wearability without 
se hardening. excellent machinabil 
ninimum warpage and strength 


T-10-1532 


out heat treating 


Multipurpose Boring Unit 


Completing two sides of a part 

iltaneously or performing machin- 
¢ operations on two different parts 

iltaneously may be done on a ma- 
ine developed by the Ex-Cell-O Corp.. 
200 Oakman Blvd., Detroit 32, Mich. 
This unit, the Style 432 vertical pre- 
sion boring machine, will perform 
ich operations as turning, boring, 
facing, grooving and chamfering in 
ombinations or as separate operations. 
Each of two stations has a separate 
vdraulic system, counterweighted com- 
pound tool slide, vertical spindle, drive 
quipment and controls. During the 
machining operations at one station the 
ther station can he unloaded. loaded 
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TECHNICAL 










TECHRICAL nose 


red if-) a 






























eight 
superior 
products 
to improve 
metal 
working 


~—e 
ra 
{tS i 
Finest water-soluble coolant for 
high-speed work — especially with 
carbide tools 


TECHNICAL 


beeen! 

. . 
“Usol Super-Concentrate 
Double-strength Lusol for mini 
mum storage and handling 


TECHNICAL oie 
“sol K-7 

The ideal transparent solution for 
all grinding operations 


/@40€ Shamrock 
F aed 

An excellent combination of cool 
ing and lubrication 


(uho€ Unikoot 
TECHRICAL 


A high-quality, low-cost universar 
coolant and lubricant 


MACHINE CLEANER 


bi 1O¢ Machine Cleaner 
~~ 

Cleans machines of all dirt, gum, 

fatty materials, etc 


lu {of G-3 Germicide 


An efficient method of ridding 
machines of bacteria 


Li sol Tapcool 
A series of threading and tapping 
compounds 


TECHNICAL 


TECHNICAL BULLETINS 
ON REQUEST 


F. E. ANDERSON OIL CO., INC. 
PORTLAND, CONNECTICUT 






TECHHICAL 


BETTER PRODUCTS FOR 
BETTER METAL WORKING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; \NDICATE A-10-153 
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ind started on its automatic cycle 
Vertical construction simplifies loading 
ind unloading work, and adjusting o1 
changing tools. Individual controls and 
power equipment at each station pre 
vent the operation of one station § at- 
fecting the othe 

Spindle shafts are hollow to permit 
drawbar or pneumatic chuck opera- 
tion The machine base is designed for 
easy chip disposal. Spindle speeds are 


easily changed, while desired machine 


eveles are obtained by positioning se- 
lector switches. adjustable dogs and 
orifices T-10-1541 








USE READER SERVICE CARD ON PAGE 
171 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 








from its big 
ball-bearing 
spindle... ‘D> 







.... to the 
precision 
carriage.... + 





along its 
rugged, accurate bed.... s 


=— 







to the 
tailstock .. ® ..+. and down to the 


variable speed drive... % 






Sie 


.... the No. 6560 
Logan 14” Lathe is 


and its solid, strong, 
convenient cabinet » 


ruggedly proportioned, precision 
built and dynamically balanced. Its superiority is 























evident as it hogs the heavy cuts with almost 
no perceptible vibration, and pro- 

- duces precision results in 
production, maintenance 
and tool recom operations. 
At your Logan dealer’s. 
Write for Bulletin 14-L. 


SPECIFICATIONS 
AND FEATURES 


1458” swing over bed 
9” swing over saddle 
13%" spindle hole 

1” collet capacity 

40” between centers 
Variable Speed Drive 
Ball Bearing Spindle 
38 to 1200 rpm 


oR ey. Bm 2. Ecaa. B83 8 eco om om 
4901 WEST LAWRENCE AVENUE : CHICAGO 30, ILLINOIS 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-10-154 








Drill Press 


Drilling capacity to 1%4 in. in 
iron is provided by the Mode] 
box column drilling machine 
duced by The I. O. Johansson Co. 
Austin Ave., Skokie, II. 

This unit, which is equipped w 
2-hp motor and has a 6-in quill t 
is completely gear driven and has ¢ 


spindle speeds ranging from 95 to 





rpm. Any spindle speed may be selec: 
ed while machine is running. An auto 
matic drill ejector at the spindle pr 
vents need for a conventional drift t 
remove drills or tools. 

Finished T-slots and a coolant troug! 
are provided on the top surface of 
the 20 by 28-in. precision machined 
table. The 15-in. distance from spin 
dle to column gives 30 inches of swing 
Maximum distance between spindle 
nose and table is 28 in. Added ca- 
pacity is available because the motor 
gear housing and spindle assembly are 
built into one compact unit. so that the 
drill head can be raised or lowered or 
its support column and also swung 
sideways through a 180-deg arc. 


T-10-1542 


Reversing Clutch 


Atlas Industrial Corp., 849 39th St., 
Brooklyn, N. Y., has introduced the 
Atlas reversing clutch unit for mechan- 
ically reversing any one directional 
motion at full speed. This unit, which 
reverses from straight forward position 


The Tool Engineer 





























j 
in-lb at 1 x i! stroke on continuous 
duty models. Intermittent duty models 
for higher torque values are available 
Stock models give 20. 30 and 15-deg | 
rotation, wi e other rotation angies ip i 
to 60 deg can be provide 
Standard electrical rating is 115 
volts. 60 cycle. a-c. Other voltage and 
frequency tings. and d-c types are 


ivailable T-10-1552 


Rolling Mill 

















































} 
\ precise sturdy low-cost back ip 
driven four-high rolling mill, designed 
to handle both ferrous and nonferrous 1 
Strips at speeds up to 500 fpm, has 
/ 
) been devel 1 | Stanat Mfg. Co than 0.001l-in. finishing gage ‘Iding } 
it SHOCK s rated > hp at 200 rpm Inc 17-28 sit ~ Long Island City i total thickness tolerance of ) percent 
be a 1:1 ratio in both forward 1, N. Phe ll will roll down to less Phe package init shown ha $-in 
rse. or 2:1] ratio reversing at a 
xr lower speed than original 
lit comes complete, ready to 
ilialror ind may he mounted in any 
tio The reversing clutch unit is 
lipped wit! i three position lever 
ral and reverse T-10-1551 
| A-C Rotary Solenoid , | 
\ true rotary solenoid has been sue- ' 
illy ce velope ad by Leetroni 4 Div | 
' 
Lee Spring Co., Inc.. Dept. 90. 30 | 
\ St.. Brooklyn, N. ¥ 
Designed basically for a-c use, the 
oid can be operated by standard | 
ges without the use of rectifiers. 
nsformers, et The rotary move- 
t produced it the shaft simplifies 
plication because there is no need for | 
' sunterbalancing the spiral action of 
e rotary devices. The torque de- | 
oped by the solenoid provides all 
desirable force characteristics of 
' 
| nventional linear type solenoids. but 
its easy installation without levers 
linkages ’ 
because of ts design the solenoid Is © > . . J ticn* ts = 
naffected by vibration and shock. and “ . 
perates properly in any mounting @. Each year ARMSTRONG TOOL HOLDERS 
A . 
osition : t 
) & become more important to you 
Eight basic sizes provide a_ wide | 
ge of forms. offering a variety of w/ Every rise in labor costs, every added tax, every overhead burden, every 
- \ 4 increase in cutting steel prices, every new, more costly machine tool 
que values from fractional to 62.5 \ . all increase the importance of ARMSTRONG TOOL HOLDERS to 
j profitable operation 
of} ARMSTRONG TOOL HOLDERS reduce direct tooling costs to an 
ee a a! A absolute minimum —‘‘Saves: All Forging, 7 Grinding, 90% High 
aK os 15) Speed Steel.” 
ee ARMSTRONG TOOL HOLDERS reduce tooling-up time to minutes, 
to the selection and adjustment of the holder and cutter 
The ARMSTRONG Threod ARMSTRONG TOOL HOLDERS permit increased speeds and feeds 
ng Tool takes interchange ~ produce more pieces per hour per machine tool 
able high speed steel ARMSTRONG TOOL HOLDERS are efficient for they embody a 
form-cutters which require perfection gained by over 50 years of specialization in the development 
only fict top grinding to and refinement of tool holders 
reshorpen—always hold ARMSTRONG TOOL HOLDERS are inexpensive because they are 
their true thread form quantity produced by modern methods, for a world 
market are used by over 96% of the machine Buy 
, . A shops and tool rooms are carried in stock for ARMSTRONG 
Write for your convenience by all industrial distributors of TOOLS from your 
catalog consequence industrial Distributor 
The Too! Holder People 
, ARMSTRONG BROS. paele) & co. 5237 W. ARMSTRONG AVENUE CHICAGO 30. HLL 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-155 
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4 icKU] etuy ikKdOW i 1 - 
will i | ling 

ge. The backuy [The mill is offered as a self-contained 
rapid work roll ind fully wired package unit requiring 
vuundation work Heavy cast-steel 

g super-precision inti-trictio 
he low cost a 0 neck bearings and individually or 
ltaneously operated screw-downs 

ple shape ilibrated in 0.000] n. combine 
ide without fucilitate strip being rolled to extra 
- if I t 

pi Depending o1 ipplication, the 

e capa I in Db ed i one-wa re 
gp Ww ! Iwo 





If you tap or drill small parts 
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MULTIPLE HEADS 


To put your small parts tapping and drilling on a 
low-cost, mass production basis you need specially 
engineered methods and equipment. Ettco's years 
of specialization in this field has led to the devel- 
opment and refinement of the Ettco-Emrick ‘‘Unit- 
Engineered’’ Multiple Head System, which is one 
of today's fastest, most economical methods of 
tapping and drilling small parts. Here's what it 
provides — 


@ Multiple head and work holder engineered as 
a unit for your specific part to insure fastest 
handling and production with each stroke of 
the drill press 


@ A selection of dozens of different standardized 
methods of handling a wide variety of shapes 
and sizes of parts and number and spacing of 
holes 


@ Interchangeable tapping and drilling face 
plates to permit quick, easy changeovers from 
tapping to drilling —a patented Ettco-Emrick 
feature 


@ A design that assures quick, easy installation 
on any make or model drill press. 


® A limitless variety of spindle arrangements with 
capacities ranging from wire sizes to ‘/” in 
steel. 


Send for Bulletin No. 3 has full information. 
— 4 tails Send for a copy. 
full aetalls For estimates and recommendations 


ports with essential data. 


— d us samples or drawings of your 
d estimates— 


ETTCO TOOL CO., INC. 


602 Johnson Ave., Brooklyn 37, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-156 
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individually motorized winding reels 


The large alloy stee! bac kup rolls 
the mill become work rolls in the tw 
high arrangement, thus allowing he 
bites to be taken in the hot or 
reduction of ingots and bars up 
about 115 in. thick. Grooved rolls 
stead of the usual flat rolls, car 
fitted for the hot or cold processing 


rounds. squares and other shapes 


T-10-1561 





USE READER SERVICE CARD ON PACE 
171 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Lathe 


4 four-cut fully automatic wor 
cycle, higher turning speeds and great 
er cutting capacity are provided by t 
Model 21 Mona-Matie manufacturi 
lathe developed by the Monarch M 


chine Tool Co.. Sidney, Ohio. for qual 


tity production of a given workpiece 
Electric multicycle programming c« 
trol makes this lathe simple and eas 
to operate Once the workpiece 





positioned in the machine and the start 
button engaged by the operator, the 
Model 21 completes its cuts swiftly and 
automatically. 

During operation, the programmer 
automatically regulates the cutting 
tools, carriage feed and traverse, the 
rear slide, and the air gage tracer. Lp 
to six different feed rates, three rough 
cuts and one finish cut are available. 

Adjustable limit switches index the 
multicycle programmer from one op- 
erating condition to the next during 
the automatic cycle. A control panel 
with feed rate selectors and meter is 
conveniently positioned above the tail- 
stock. Off-on, start-stop, and reverse 
switches for the operator are located 
at the apron. 

Change from one type of workpiece 
to another requiring a completely dif- 
ferent set of automatic operations, is 
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wcomplished in a tew minutes 


; } 
talling a new cam stack In the 


‘ le programme! and readjust 
the position of the limit switches 
= corning 

hp a-c motor drives the spindle 


izh a hydraulic clutch and brake 

headstock Interchangeable 

wk gearing gives spindle speeds 
164 to 1880 rpm 

dual template air gage tracer 

template control for the last 

ind final finish cut. with ad 

ble stop dimensioning of the first 
second rough cuts 


letails are available from the manu 


Drill Extension 


\ device developed by Drilex Tools, 

622 E. Jericho Tpke., Huntington 

N. Y.. uses broken drills, in- 

led by a simple twist of the finger 

ike up a drill extension. It is 

cularly useful in prolonging life 

rittle cobalt drills, use for titanium 
other hard metals 

featuring one-piece construction that 

a positive lock. the unit is 

ible in sizes ranging from No. 50 

No. 10: or “46 to “46 in. by 64ths. 

Standard length is 10 in. Other drill 


es and special lengths are available 





special order from the manufacturer. 


T-10-1571 


Boring Mill 


\ high-speed table type horizontal 
ing. drilling and milling machine. 
ituring pendant-control and_ pre 
lective power shift of feeds and 
peeds, is announced by The Cincinnati 
(;ilbert Machine Tool Co., 3366 Beek- 
in St., Cincinnati 23, Ohio 





During one cutting operation, feeds 
nd speeds for the following operation 
in be selected. When the next cut is 


to be taken, the shift button is pressed 
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..++.-- built with adjustable, 
interchangeable units used in 
combination, for gaging: 
OUTSIDE DIAMETERS 


U 


oO” ta 3” 


LARGE INSIDE DIAMETERS | BASIC GAGE 


} 
OOOS imndicato? 


4 . 4 » a how) 
( y » 
Ss = Gaxin $57.50 
tr KPT Ob hs 
f cd iy OS diameter 
y eS 


4 ‘ 
} | 
Ps yf l Le i 
dik iW 


GROOVES, SLOTS, SHOULDERS 


g Aik 


AS BENCH COMPARATOR 


~ 





qc KS: 


3 Write for 


SNAP 
Cacr 


catalog 


GAGES FOR DIMENSIONAL CONTROL 


EE 


se SN ®@ % 


r+ § First Chotce of Good Inspectors (s0 Cce 


ee 





OTHER RELIANT | 




















ouummmen RELIANT GAGE & SUPPLY CO. gum 


4947 FIRESTONE BOULEVARD 
SOUTH GATE, CALIFORNIA 


PRECISION GAGGING EQUIPMENT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-157 
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Seeevceeeeeeeseoeeeees 


CYLINDERS 
(air and hydraulic) 






“ 


: 
ost! GAN 







important 
part of the 
automation 
picture at 


MICHIGAN TOOL 
COMPANY 


O-M cylinders (shown here installed on 
an automated speeder) are an integral 
part of “Gear-O-Mation” at Michigan 


: 


[ool Company. In their automatic gear 
iction line, O-M cylinders provide 
the muscle in the movement or holding 


of parts 
Important factors in Michigan Tool’s 
choice of O-M cylinders for these ma- 
chines were: COMPACTNESS OF DE- 
SIGN — their cleaner, more streamlined 
nstruction that allows installation in 
pace; LESS MAINTENANCE — 
easier to clean, inspect, remove, dis- 
assemble and service, if necessary, with 
no special equipment or skills needed. 
Knocks out downtime, keeps loading 
equl} nt continuous operation 
O-M air and hydraulic cylinders are 
available in complete range of sizes 
11% to 8” bores), with standard, 2 to 1 
or oversize rods, All steel construction 
with bearing bronze. Completely inter- 
changeable parts. Immediate delivery 


on many sizes. 
b- J 4 Write today for 
(9 Fe FREE CATALOG! 


FZ. /MAIL COUPON NOW! 


ORTMAN-MILLER MACHINE COMPANY 


13. 143rd Street, Hammond, Indiana 


ment in 


Have representative call 


Send lotest catalog 
Name Position 
Company 


Address 


INDICATE A-10-158-1 








ind the ears are shifted to those pre 
selected teeds and speeds 
Phe machine. with spindle speeds up 
! 


to 1500 rpm ind built-in reversible 


without long shafts or bevel 
ears. is available with a wide range 
muinn he rhits table s1Z¢s and bed 


Extended saddles with saddle 
1 f, ’ 


rT j 
be irnishned 


\utomatic positioning is an optional 
Located at the top 

the columy! it is completely inde 
vendent of feed or speed mechanism 
he head and table to 


extremely close toler inces T-10-1581 


Dimensional Separator 


The Esbee dimensional separator, 
announced — by Tumbling Sales and 
Service Co.. Byram, Conn., will make 
separations which cannot be made 
either magnetically or by screening 


(mong examples ot its possible use 








are separating: needles and _ needle- 
like parts from steel balls, nonferrous 
parts from chips of the same general 
size, thin flat shapes from thick pieces 
of the same length and width, dissimi- 
lar parts which have been processed 
in the same load, flat chips which can- 
not be screened from the chip load but 
which are subject to wedging in parts, 
mixed loads of steel media to eliminate 
sizes which might wedge but which 
cannot be screened 


Separations are made by reason of 





Sensitive 
Precision 


DRILLING 
MACHINES 


Ideal for both toolroom and 
production drilling, where 
accuracy is an important fac- 
tor. 

e 
Widely used for small orifice 
work. 


€ 
Variable speed, with hole 


drilling range .001” to '”. 
* 
Write for Bulletin 181 


DYNAMOMETERS @ STATIC BALANCING MACHINES 
PRECISION DRILLING MACHINES 


See Demonstration Units at Booth 965 
National Metal Exposition in Philadelphia 


TAYLOR DYNAMOMETER 
and MACHINE COMPANY 


6411 RIVER PARKWAY 
DEPT. £, | MILWAUKEE, WISCONSIN 








INDICATE A-10-158-2 
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i. 


e of critical dimensions 0 


different micrometer type con- 
ruickly adjust the separator to! 
es in size of material. hoppe! dis- 
rate of feed and rate of dis- 
These. combined with a three- 
drive. give this fully automatic 
eat flexibility and adapt it to a 


riety of jobs T-10-1591 








— READER SERVICE CARD ON PACE 
TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Drill Units 
\{utomatic operations and variable 
according to the material being 
ined ire features of a line of 
fed drilling units introduced by 
Morris Machine Tool Co., 933-37 
et St.. Cincinnati 3, Ohio The 





performs drilling, tapping and 
| led operations 
' 

In place of conventional linkages 


power transmission devices, these 








im-Matic drill units employ an elec- 
clutch providing more compactness 
1 offering extra operational ad- 
ntages. 
The amount of thrust required for 
particular job may be dialed with a 
eostat. Should an obstruction be 
ountered, the electric clutch will 
p, preventing damage to the unit or 
e workpiece 
By adjusting the rheostat for thrust 
ist larger than the maximum required 
yr the operation, the electric clutch 
ill serve as a dull drill detector. When 
ie drill becomes dull, or is broken, 
: he clutch will slip, preventing off-size 
oles or poor drilling. A warning 
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Courtesy of Brown & Sharpe 


aay _ 6 PACING THE INDUSTRY 
"9 IN METALWORKING 
LUBRICANTS 


Out of the W & B Labs. have streamed a long 
succession of metalworking lubricants: transparent grinding 








and cutting coolants . . . paste-form and fluid-type 
water solubles . . . concentrated bases to blend and fortify 
metalworking lubricants . . . oils for critical grinding, 
honing .. . and dozens of others. You see, for more than 


60 years W & B has stuck to its own particular last 
developing lubricants to keep production and quality 
high, operating costs low, successfully, too. 
Ask any top machine operator. 


Take W & B Grinding 
Concentrate 1500 This 
transparent water-soluble 
lubricant for grinding fer- 
rous metals is used as thin 
as 200 to 1. Yet it keeps 
grinding wheels unusually 
open, settles chips almost 
instantly, stays virtually 
foam-free is very 
economical. 





Courtesy of Bryant Chucking Grinder 


Do you have a grinding or machine problem? Ask us, without 
obligation, to send a W & B Technical Representative. He'll 
be glad to help you. Simply use coupon below. 


THE WHITE & BAGLEY CO. 
106 FOSTER STREET + WORCESTER, MASS. 





Please send without obligation, a W & B Lubrication 
Expert to our plant for consultation. 


INDUSTRIAL Nome ; : Title _ 
LUBRICANTS 

Company 

Street _ 

City Zone State__ snc coainciiiiatiei 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-159 


159 
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Three-Dimensional Miller 


, frill becomes dul The Model 3A- Panto-Miller was 
A has hined cam provides for lesigned by Johnson & Bassett, Inc., 
quill, determining Worcester, Mass., specifically for full 

-dimensional pantograph-milling. This 
icer-controlled production machine 
engraving, profiling, die cutting and 


( M ling has heavy base and arm-sup- 

alle et irive arrangements port construction, more than adequate 
capacity to bearing specification, and _ precision 

6 it machining at all critical points. Sta- 


( Oo 0 bility and sensitivity balance have been 
“1 eed T-10-1601 engineered into the unit Its panto- 





CUT OUT CHATTER 
CHATTER 


CHATTER 
Man 


Sal Ae 


GRIND WITH _ 


RED- 
RD-E CENTERS 


—and eliminate down-time changing wheels, 
diamonds and coolants—have micro finish, always! 


Grind with RED-E and be sure! 


Se . + ‘ 
a CHATTER 














1. ABEC-7 spec. bearings. 5. Lubricant sealed,in-for-life. 
2. High speed steel points. 6. Labyrinth enclosure. 
3. Locked-in bearing assembly. 7. Accuracy guaranteed to with- 
4. Short overhang. in less than .00005” T.L.R. 
TWO TYPES FOR YOUR NEEDS TAPERS AVAILABLE 
Morse B&S Jarno Norton Landis 
ae. —_—_— 
a | 1 to 6 | 5to 15 | 4 to 20] 10 to 16 | .8125, 1.335, 
— SHANK TYPE 1.750 








2 to 7 7 to 18 6 to 20 10 to 24 | .8125, 1.335, 


od — 
Special heads, tapers, shanks and points 


SPINDLE TYPE made to order. 





























New grinder center catalog now available! Call your RED-E Industrial Distributor NOW! 


CENTER Specialists Since 1908 


ADY TOOL COMPANY 


558 lranistan Ave. . Bridgeport 5, Conn. 











FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-160 


160 











graph ratios vary from 1:1.5 to ] 
and the cutter and tracer heads may 
transposed for making enlarged rey 
ductions. A special aligning bat 
forming guide bracket are stand 
equipment 

The Panto-Miller offers new 
vantages in work-holding capac! 
especially in the thickness of wo 
pieces accommodated. Spindle spe 
is infinitely variable from 1.000 
12,000 rpm, under instant, finger-t 
control. The ground worktable surf 
is 8 by 14 in., while the copy tal 
top is 101% by 16 in., and swivels 
deg. T-10-160: 


Power Press Feed 


An air-operated power press tee 
called Micro-Air, incorporating tl 
Micro-Slide gripping principle, is ava 


able from Nadel Mfg. Co., 20 Warre 





St., New York 7, N. Y., in lengths « 
feed up to 48 in. 

Spring loaded high-speed rollers co1 
tact top and bottom of the materia 
being fed. The rollers are cammed in 
such a way that material can meve 
forward but never back. The light 


The Tool Engineer 











iintained with the material 


mark, nick, or work harden the 
Should more pressure bec ome 
he rollers automatically 
ghtly in direct proportion 
esistance encountered 

{justments are necessary when 
different thicknesses of stock 
ollers open and close, always 
ning pressure in direct propor 
resistance Because stock can 
iterally. there is no problem 


Micro-Air. which will feed stock 
st any length, has speed adjust 
both the forward and return 
\ no-repeat feature, which 


ess. is built in T-10-1611 





setae (id 





E READER SERVICE CARD ON PAGE 
TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





-enterless Grinding 
Fixture 
\ centerless grinding fixture which 
mnvert anv “between. centers” 


s machine to a centerless grinder 
uunced by S & E Machine Pro- 


In Bridgeport. Mich. Such 
tions as through feed. in-feed. 


ge or form grinding are practical 
e fixture, which provides all. ele- 
necessary for accurate grinding 
nd work. without the need of set 


1 
In between. centers 








The lightweight unit can be quickly 
tad S 
ip on a machine, and is also easy 


remove. Although the fixture is 
ng, precision built and designed to 
nd long production runs, it is eco- 
} mical for lots of a few pieces. 
lhe machine on which the fixture is 
lied provides the grinding wheel 
its motivation. The S & E unit pro- 
es the regulating wheel and the 
rk rest blade support with the means 
secure alignment and ¢djustment for 
} rious diameters of workpieces. 


T-10-1612 - 
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...automatically 
with Hartford Drill Units* 


{ ¢ 
r Wy in wt ! 
+ ++ + np nent Tf nr t r 
f + ~ y y r + 
their standard hopper tea double w cost aut it every 
{ + r Tt f } 
1 t Tor r fe ValV } r | y a 
} ' ' ' 
cr r r ¢ t r r ite + r it t } pti r 
r ' + 
r t } pe tor pra ly ) t 
ict perat r r | 
™ f +f 1 te buy thie w 
y 
, + 
thiheac r } na ta r hr Te. 
. r { +h; 
ng tapping ... centering... drilling 
*Earmari red ‘ r th ra mar . - are —_ . - 
ormerly produced under the trade ark hamferir Be ee ntir 2 etc Any 
“Delta-Milwaukee” by the Rockwell Mfg mpany 


tool requirement is available with 
Hartford Air-Hydraulic Drill Units. Dial 
them all — rate of feed — distance of 
rapid traverse — spindle speed — final 
depth. Take a tip from the Ecor 


tar 


ctinnm? 4 ++ 1 -aAmer nant 
y vestigate yr rd f en 





MACHINE TOOL DIVISION A-504-1 
THE HARTFORD SPECIAL MACHINERY CO 
280 Homestead Avenue, Hartford 12, Conn 


fae Have Field Engineer call 

- os ee send Application Data Sheet and descriptive Bulletin 
HA nate ans * Name 

F si jf? Ze npany 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-10-161 
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Automatic Tube Marker 





‘ i feed tube marking 
e i i) E 
ff i 
\ ‘ HI Mo » 
} | 
1) lel EKIEMA 
} fuctie to 
| it ¢ 1 I 
Ww t 
fT 
P tand 
r vele irking 
| ‘ rdate The automatic tube feed is adjust- 
it ! ble to feed lengths up to l in and will 
consecutive handle tube up to %4-in. OD. Com- 
vheels panion models are available for larger 
her wheels tubing ind special feeds 





automatic broaching 
can be low cost broaching 


the ~Arerccan Way 





This American vertical pull-up 
(VP) machine broaches the hub 
and spline of an automotive 
clutch hub. A hydraulic slide 
interlocked to the automatic 


Ve 


the tube magazine into broaching position. The 


machine cycle shuttles parts from 


parts are broached and then ejected below. The 
slide automatically moves back during the broach 
ing stroke and reloads a part. Production is over 
300 parts per hour 


Why not let Ame 


blueprint or sample for 


fb 






»* 





a 





DIVISION OF 


162 





an help you solve your broach 


broaches, broaching 


American VP internal b 


BROACH & MACHINE CO. 


SUNDSTRAND MACHINE 


ANN ARBOR, MICHIGAN 
See rFreoscnece First — for the Best in Broaching Tools. Broaching Machines, Special Machinery 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


The broaching operation can justify 
automatic set-ups on smaller volume 
jobs when the tooling is kept rela- 
tively simple and the cost low. 
Illustrated here are two American 
machines which feature: 


1. Automatic cycle 
2. Simple tooling 
3. Magazine or chute feed 





J 
a @ 
Here an American VP broathes 
the |.D. of a sun gear converter 
part for an automotive trans- 
mission. The inclined gravity 
chute feeds parts into the posi 
tioning fixture on the hydraulic 
slide. Production is over 300 parts per hour. Both 
machines will run continuously on automatic cycle 


The operator only has to keep the magazines filled 
with parts 


ng problems. Just senda 


a free estimate. American makes a complete line 
machines and fixtures 


aslog No. 401 


For further information on 


saching write for Catc 


Too.c 





INDICATE A-10-162 











It is 


the m 


adaptable without 
irking ot cable 
tabri or 


change 
plastic, fil 
paper strip. and tubing 


T-10-1621 


Feed Rate Meter 


Speed ot travel ot cutt tools. ( 
riages, and heads in low-speed turnit 
boring and grinding operations is re 


accurately by the feed rate meter ma 


by Electronic Specialties Div. of 
Maico Co., Inc., Maico Bldg., Minr 
apolis. Minn 

The meter consists of two parts, 
pickup unit and an indicating unit. 17 
pickup unit is easily mounted eith 


so that 
ments of the machine push a 


vertically 


horizontally or 


move 
3Q-in 
drill rod through bearings in the unit 
[he speed of travel of the rod, which 
calibrated drum, is 
transmitted to the portable indicating 
unit, trom 


turns a magnetic 








which the speed rate is 
easily read. 
Speeds are indicated from a fractior 
of an inch per minute up to 20 ipm. 
Provision can be made for use of a 


remote indicator, or a single indicator 
can be used with any number of pick- 
ups. Overspeed or rapid acceleration 
will not damage either the pickup or 


the indicator unit. T-10-1622 


Vacuum Sheet Lifter 


An 8-cup 
lifter lifting 
proximately 14,000 lb is being manu- 
factured by F. J. Littel Machine Co.. 
4199 Ravenswood Ave., Chicago 13, 
Ill. It easily handles to 2000-lb sheets 
of any nonporous material up to 5 ft 
wide by 20 ft long with a 7 to 1 safety 


vacuum roll-over sheet 


with a capacity of ap 





factor. The lifter is equipped with a 
U-hook for attaching to an overhead 
crane. Lifting of the sheets is accom- j 


plished by vacuum produced by two 


The Tool Engineer 























( onveved by 


igh a storage tank to the 


s The vacuum is 


rT ips Because only 


in contact with the 


rubber 
! surtace, 
- no possibility of scratching, 
leets may be separated or handled 
damage 
iture of the roll-over sheet lifte: 
rotate the sheet 180 
Sheet o1 plate 


ts ability to 
i vertical plane 
nverted can be carried with com- 
without 


safety and dependence 


icuum. Rotation may be stopped 
ny angle, simplifying inspection of 
sides of sheet, and providing 
ns of vertical sta¢ king of sheets. 
irger roll-over vacuum sheet lifters 
be supplied to lift sheets or plates 
1000 Ib T-10-1631 


ghing up to 





USE READER SERVICE CARD ON PAGE 
71 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Forming Head 


\{ new design of Turks head manu- 
tured by The Fenn Mfg. Co., New- 
ton, Conn. permits the forming of 
st special shapes with a simple roll 
inge, and the forming of all conven- 
within 


il squares and rectangles 


head’s capacity by simple roll 
istment. 


[In model TH, 


ews control 


separate adjusting 


horizontal and vertical 
istments ot slides No ] an 


1 2 Slide 
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No. 3 is capable of horizontal adju 
ment only. while slide No. 4 is ad 
usted 
ent adjustments of slides 1 and 2, plus 
the horizontal travel of slide No 

permits setting 


for either universal or special o 


! 
tion 
‘ 
Bearing capacities have peen sub 
stantially increased so that higher pro 
duction speeds can be obtained, while 


over-all time required for roll 


setting 


lly reduced. T-10-1631 


has been mat 


y) 


Magnetic Chuck 


chuck that be 


permanent part of the 


\ magnetic omes a 


standard single 


irbide tool grinder 


point 


| Oo whi h it 


? 
‘ 
is attached, is manufactured by Supe 


it. Ine 3418 N. Knox Ave., Chicago 
Hl. Ill. Onee the chuck is trued, it 
holds single laver o1 impregnated dia 
mona rings iccul itely il place by 


Rings can bye easily 


Toree 


and instantly removed. Because of its 


simplicity, each operator can use his 











JOSEPH P. SPANG, JR. 


“A majority of 
the employees 
at Gillette... 


+) 


“The U ited States Savi vs Be nds 
rood for the pers nal se 
good for the 
security and economy of the ¢ tr 
mp] vees at 


curity of the b 1 buyer 


Gillette Safety Razor (¢ ompany pur 
chase Sa os Bonds the payri ll sa 
ings way. Under this plan they find 
it easv to save a tidv sum for retire 
7 y \ f ; 


ment vears, to pay 
bill or meet the 


emergencies that arise 


that unexpected 
of other 


( xpe Tis¢ 


JOSEPH PF SPANG, JR 


The Gillette Company 


President 


If vou have less than 50 employee 
participation in your Pavroll Savings 
Plan if vou have n t conducted a 
person-to-person canvass in the past 
two years r if you do not have 
The Plan Savings 
Bond Division, U.S. Treasury Depart 
ment, W ishington 1). ¢ 


get in touch with 
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ot entire 
chuck 
grinding 


lange lit 


les a smooth, cushioned 


Chuck measures 6 in. in di- 

t with provision for handling 
,-In. tace, single layer or impregnated 
mond rings T-10-1641 





USE READER SERVICE CARD ON PACE 
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to economize 


STANDARDIZE 


with 


OF TODAY INFORMATION 

















—_— precision PUNCHES and DIES 
Ring Standardized Punches 
and Dies offer cost saving 
dependable performance for all 
of your perforating problems. 
Precision volume production to rigid 
specifications offers 
* Low cost 
* Complete interchangeability 
* Immediate shipments from stock on 
Standards plus prompt delivery on Specials 
; * High quality — long life 
2 MANY SHAPES AND TYPES : 
ROUND OBLONG HEXAGON RECTANGULAR 
Blanks — Pilots — Headless — Shoulder and 
Bevel Head Quills — Slug Ejector Punches — 
Transfer Punches Ps 
NEW! Tough — Accurate Retainers for Ring Punches es 
and Dies mount easily to your die set. z 
Available in Key Type for irregular shapes. 
WRITE FOR OUR ILLUSTRATED CATALOG 
~ Poe ti x 
RING PUNCH & DIE COMPANY 23 FENTON PLACE 
JAMESTOWN, N. Y. 
Gentle en P ease send me a copy of your ne\ complete CATALOG 
7104 at once 
NAME 
COMPANY 
ADDRESS 
CITY ZONE STATE 











FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-10-164 
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Chrome Addition Agent 


Krome-On 
which 


a liquid addition 


materially increases the th 
ing power of chromium plating b 
has been developed by Wagner B 
1463 Midland Ave., Detro 


Besides offering increased 


ers, Ine . 
Mich 
ing efficiencies, it furnishes a 


blanket to reduce 


and saves chromic acid w 


inhibiting 
flue floss, 
Reduced drag-out 


spray 


also minimizes Ww 
disposal problems 

Krome-On is 
problem of caking in the 
and additions are 


Because soluble. t 
is no 
required less 


T-10-1' 


quently 


Hydraulic Power Units 
\ line of 


units 


hydraulic pipeless ps 
featuring 


flexibility and 


compactness, des 
manifold mounting 
control components is available fy 
Vickers Inc., 1400 Oakman Blvd.. 
troit 32, Mich. Designed to meet 
quirements of light-duty 
plications such 


industrial 
as clamping. index 


and transfer operations, this line, « 


ignated Series 
recommendations and includes elect 


new NEMA fran 


They are 


drive motors meeting 


size specifications. reco! 


mended for use with systems requiri! 


operating pressures up to 


There is no external piping on tl 


[8, conforms to Jl 


1000 ps 


power unit itself which minimizes bot 


maintenance and the 
leaks. 


These 


possibility 


power consist basical 
of an electric 


and a control circuit. 


units 
drive motor, an oil pun 
mounted on 
8-gallon reservoir. 

available 


_ Three pump bapacitic s are 


2.2., 3.7 and 5.2 gpm rated deliveries a 


1800 rpm and zero pressure. A choi 


The Tool Enginee: 


a 





——— 





| 


rive motors, rated 1, 
hp at 1800 rpm in combina- 
three pump options, pro 
lerable flexibility 
ol circuits also are avail- 
consists of the pump and 
1 provides adjustable 
otection up to 1000 psi Type 
relief valve. a solenoid 
pilot-operated directional 
i cartridge type check valve 
lopment of pilot pressure. Type 
pump, relief valve, two 
valves and a pilot-pressure 


T-10-1651 


rizontal Grinders 


rizontal general-utility grind 
loped by Bue keve Tools Corp.. 
P. O. Box 966, Dayton 1, Ohio, 
table for all classes of work 
curate grinding, using a tool 
ler, to heavier work using 4 or 
wheels 
lable in 5 speeds, these grinders 


built-in mufflers to minimize ex 





1Ols¢ Available with 
in-13 spindle, both models are 
ened for fast, easy servicing, and 

completely disassembled with- 


spec ial tools 


o-in.-24 


pacities range from 21% by %%-in 
wheels to 4 by 15-in vitreous 

els on the %,-in. model, and from 
l-in. to 6 by %-in. organi 
on the 1%-in. model. Either type 
can be adapted to use with wire 


T-10-1652 


I roll abrasives. 


] 
Ol 


Profile Milling Unit 
Wickman Products Corp., 10325 
Ave.. Oak Park, Detroit 37, 
has developed a fully automatic 
milling machine, called the 
<«man-Hayes Tracemaster, for three- 
sional automatic copy milling of 
g or plastic dies, rubber and 
nolds, turbine blades and work- 

of irregular shape. 

Hydrotracer copying valve con- 
from a master, rise and fall of 
knee and also the traverse speed 
table. Speed of these movements 
by hand controls. Constant rate 
ed is provided relative to the form 
g copied; thus, cavities with verti- 
faces may be safely and accurately 
ed automatically. The table is re- 
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for the first time... 
new, lower cost 


ax3 : : 
j be, ee Sav Oia wi 
‘ aaa Oe ' 
WY 
Ps S i At 
aE ’ - 
—-_lUc™ - 


blanks 
— each size 






oe Fa 7 £5 ef? 
: | 2 i 
“ee Voalk ieede | & 
§ . i t 
7. oe 2 3 .- 
= © — Neu ed 


No matter what your choice 










of popular 'Throw-Away’ blank tool 
holders ... you'll find an Adamas 
‘Throw-Away’ blank specifically 
engineered to fit perfectly 
with your tooling requirements. 


Adamas ‘Throw-Away’ blanks are available 
in utility grind (top and bottom ground 
only) and in precision grind {ground on all 
surfaces for precision indexing). For more 
pieces between indexing — lower pro- 
duction costs—order Adamas ‘Throw- 


Away’ blanks in either standard or pre- 
mium carbide grades. Call your local 
Adamas representative or write 


BY-yey-1n 2411-1: ae @ A BYP 
o7.4:4:119) LO) 420). 0 GRlOlF 


«Kenilworth, New Jersey for price lists 





ADAMAS CARBIDE CORPORATION ° KENILWORTH, NEW JERSEY 
FUR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-165 
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versed at the end of each stroke by 


idjustable stops. Automatic, infinitely 

iriable cross feeds range from 0.005 
to 0.250 in. Setup is easy and quick 

Che spindle and spindle drive gears 

ire high-alloy steel for high accuracy 

ind rigidity. Thus, cutters up to 1% in. 

diameter may be used with efficiency. 

Alignments are close the spindle at 

| the nose is 0.0002 in.: the table over- 
| irm and knee is 0.0005 in per toot. 

T-10-1661 


Package Spindle Unit 


\ packaged precision-spindle grind- 
er attachment produced by The Stand 
ird Electrical Tool Co., 2499 River Rd.. 


Cincinnati 4, Ohio. instantly converts 





1 36-in. vertical turret lathe into a 








For angular spacing jobs so precise 
you could never handle them before 


A Rotary Table 
accurate to 
+3 secin 360° 


(USING CHART 























No. 2 Moore 11-inch Rotary Table i 4 Jer of tl 
r { r 
wine accura ] 
THE FOLLOWING ACCURACY § 
BUILT FOR SHOP USE: E* 
All points in 90 increments, from zero, + 1'2 sec « 
All points in 18° increments, from rero, + 2 sec 
All points in 2° increments, from rero, + 4 sec 
Worm accuracy, + 1} sec 
Repetition of settings, + 1 sec 
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‘ « ’ 1 | vy for 
t thun i in 4 ul 
) t ft .) ga 
j 1 Ex es: Spacing hole 
ina for add ral ma 
ct and r uit, the new No. 2 
Sine Plate ! i" W c lay for 
B oR fecuracy assured by interferometric inspection and 
calibr I first t ndustry bas used 
MOORE SPECIAL TOOL COMPANY, INC. light-% thods for precise division 
73 7 Avenue ~ ioe ‘ 7 nnecticut r 


IVRe 
ADD <5. TO YOUR TOOLROOM 


JIG BORERS + JIG GRINDERS + PANTO-CRUSH WHEEL DRESSERS + PRECISION ROTARY TABLES * HOLE LOCATION ACCESSORIES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-166 
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rotary grinder. The illustrated unit | 
i 3-hp, 3600-rpm totally enclosed 
cision motor with variable ratio on 
belt drive to deliver the correct spin 
speed for a wide range of internal a 
external grinding wheels. The des 
provides for a minimum of effort 
interchanging the vertical turret lat 








from metal cutting to grinding, or vic: 
versa. 

The Series 1937 assembly, illustrated 
has the extension type of super pre 
cision spindle and also an interchange 
able spindle with an internal taper t 
accommodate removable quills of var 
small hol 


T-10-1662 


ous dimensions to serve 
grinding 


Universal Turret Lathe 


\ universal saddle type turret lathe 
Hydra-Clutch 
stock, motor-indexed hexagon turret, is 


incorporating a head 
now manufactured by Jones & Lamsor 
Machine Co., 518 Clinton St., 
field, Vt. 

The 32-speed headstock has. tw 
ranges, each with 16 forward and re 


Spring 


verse speeds powered by a 40-hp single 
speed motor. By f 
button controlled 


means of a_ push 
preselector switch 
spindle speeds within each range can be 
changed at any time without stopping 
the spindle. 

\ secondary panel having six pre 


selector switches provides automati: 
speed selection and change for eacl 
face of the hexagon turret. Speeds thus 
obtained can also be changed instant} 
by a master 
push button. 


All conventional headstock controls 


preselector switch and 


The Tool Engineer 


en 





y switch or push button. High and 
speed ranges, as well as free spin 


osition, are manually selected by 

operated sliding gears while the 
lle 1s stopped. 

spindle speeds available for 

n. hole spindle are a low range 

to 527 rpm and a high range of 

1542 rpm. Six additional range 

provide a total spread of 18 to 


2550 rpm. The 4\%-in. hole spindle has 


a basic low range of 20 to 341 rpm and 


a high range of 58 to 998 rpm. with 
additional change gears providing a 
total spread through six range groups 
of 10.5 to 1491 rpm 

The hexagon turret is inaexed in one 
direction only. Buttons on a control 
spool determine the skip or stop posi- 


tions T-10-1671 





Hydraulic Ram Units 


Modern Engineering Service Co.. 
[we lve Mile Rd.., Berkley, Mich 
leveloped bydraulic ram units de- 
d to be mounted in a fixture o1 
ine to perform press operations 
as piercing, shaving, broaching. 
shing. staking, forming. dimpling, 





eting or clinching. Each unit con- 
a sturdy accurately guided ram 
which various types of press tooling 
be attached. Compactly designed. 
can be grouped about an irregu- 
y shaped part to perform a number 
operations simultaneously. 
The Jaey hydraulic ram units are 
duced in two types: a side-mounted 
ries (illustrated) is available in a 
riety of strokes: and an end-mounted 
ries is available in a single short 
oke. Both series are offered in three 
pacities: 5000. 7000 and 10.000 lb 
rust per 1000 psi T-10-1672 
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Coolant Transfers 


Sealol Corp., Warwick Industrial 
Park, Providence 5, R. I., has an 
nounced a line of high-pressure coolant 
transfers for gun drilling 

By introduction of coolant unde1 
high pressure through a hollow drill, 
holes can be drilled with conventional 
drill press equipment to close toler- 
ances and high finishes with large time 
savings 


These units, identified as Type DA. 
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SKINNER 


“JUNIOR” 
POWER CHUCKING 
UNIT 


or 












NOW! 
Maximum production speed 
for your small lathes 


T00! 


This Skinner 
adapted to almost any small lathe with 
1” to 1¥%” hole through the spindle. 
It is light in weight, precisely balanced 


Junior’ unit can be 


to minimize spindle bearing and brak- 
ing loads, and provides extreme repe- 
titive accuracy on internal and external 
work 

The Skinner 8” self-centering power 
chuck has gripping capacity from “4 
to 6”. Its “4” 
capacity of any collet, and is partic- 


jaw travel exceeds the 


ularly valuable on production work 
where rough or finished holding diam- 
eters may vary beyond a single collet's 
ability to grip. 

The Skinner ‘Junior’ unit is complete 
It contains chuck, 6” aluminum. air 
cylinder, adapters, draw bar, etc. 


Write Skinner or your nearest 
Skinner distributor for illustrated folder 





CHUCK COMPANY 


212 Edgewood Avenue, New Britain, Conn. 
INDICATE A-10-167 
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piece spindle with a Barrel Feeder 


existing vertical drilling \ feeding device for heavy-duty long- 

| g technique production runs is announced by the 
speeds and high Detroit Power Screwdriver Co., 2801 

W. Fort St., Detroit 16, Mich. This de- 

idapter units are fu velopment, based on the rotary princi- 

i specified Morse taper ple and retaining the features of the 

k i ment to the drill pres onventional DPS barrel type feeder. 
ind a specified straightbor provides at least three times the normal 

P4 gun drill. They holding capacity and minimizes the 

1Cccor odate speeds to 10,000 tumbling of pieces by more than 60 
to LOOO psi percent Because of its open-tace de- 

-10-1681 sign, the hopper can be easily loaded 





THERE'S SOMETHING NEW IN THE 


Famous PRESS-RITE we 


23l © 
Sig. PAH» 0, ; Ds i. 1 Fag 







| 1 ar | ‘al 


“OPEN BACK + INCLINABLE 


POWER PRESS 






Brand New! . . . with the latest ad- 
vanced Press-Rite “long-life’’ features 
for hard, ’round-the-clock production 
. rugged 314” crankshaft, full Vee 
ramways, extra-heavy ram slides, 
heavy-duty bearings, Anti Friction 
roller bearings in Flywheel... built-in 
safety single stroke mechanism .. . 
automatic brake...increased Die Life 
. rugged, specially designed high- 
strength alloy frames and heavy re- 
inforcing ribs eliminate die-wearing 
deflection even under the maximum 
capacity. 
Long Life, Minimum Maintenance 
. Ruggedly built for years of hard, 
dependable, record-breaking service. 
Press-RItTe’s many exclusive long- 
life features make it today’s top value. 


Catalog “Today +++ for money-saving facts 


on the Press-Rite Line. Speed production and cut costs in your plant. 


SALES SERVICE MACHINE TOOL CO. 


225° University Ave., St. Paul 14, Minnesota 


, 
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OPEN BACK * INCLINABLE ower PrE00E€0 
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elevator, etc., for mech 


by conveyor, 


nized operation. 


The ring cover remains stationar 


and the mass of parts lies dormant e) 


cept at the bottom where the collect: 
ring rotates. 

This barrel feeder is easily adapte 
to grinders, presses, primary and se 


ondary machining welding, 


Motorize 


and completely self-contained, the un 


operations, 
machines, assemblies, et 


is available set up for any particula 
furnished in 24 ar 
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application. It is 


}0-in. diameters 
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Saw Band 


W. O. Barnes Co., Inc., has devel 
oped an improved series of band saw 
blades, called Hook Tooth, which in 
corporate a positive rake angle and 
smooth blending of radii in the toot! 
gullet. This saw tooth design permits 
greater chip removal without increas 
ing frictional heat. Other advantages 
of the design are faster, easier cutting 
and longer blade life. The positive 
rake angle inclines the teeth toward 


the work which results in more bite 
with lower feed pressure. 


The blades are 


ting 


recommended for cut 


wood, plastics, nonferrous 


ferrous castings 


paper. 
and mild steels 
with thick cross sections. 
Tooth blades are 
blade 
14 to l-in. 


metals, 

Hook available in 
teeth 
. packaged in 
500-foot coils or cut to 


and welded T-10-1683 


15 standard sizes, 2 to 6 
per inch, 
100. and 250 to 


length 


width 


Assembly Bins 


Speedbin Kits, 
based on 


data 


econ 


designed from 


time-study and motion 


omy principles, are available from 
Speedassembly Equipment Co., 26 
Court St., Brooklyn 1, N. Y. The 
ire developed to take 
faster, hand assembly 


tions which result from use 


bins 
advantage of the 
smoother opera- 
of normal. 


The 


Tool Engineer 





rivthmiue ovements without 
jirection il changes 


ev come complete ready to be put 





ind can be easily reset for 
ew assembly operation. In use. 
ivity feed parts to the operator: 
| if flow of the parts is controlled 
idiustable shutter. The bins can 
} 
ed from the back without disturb- 
production even when stacked 
cally 
j Speedbins are made of 24-gage steel 
ted with silver gray enamel. Each 
provides for 30 in. of bin width. 
are 6 in. deep, plus a 3-in. pro- 
tray. Two sizes are available: 
\ is 4% in. high; size B is 9 in. 
T-10-1691 
' 
} 
Miniature Clutch 
Engineers concerned with miniaturiz- 
thei products are offered a small 
power ful electromagnetic dial 
ch. Model C€-130, by Dial Products 
} 7 Bergen Ct., Bayonne, N. J. 
Compact and light in weight, this 
k unit has a torque output of 7 
lb with a power consumption of only 
vatts Speed ot response is about 10 
15 milleseconds. 
In addition to on-off clutch service, 
j init may be used as a high-speed 


mehattering brake and as _ slipping 
vice for restricted periods ot time. 

Design of the clutch allows for con- 
between the 


lerable misalignment 


members without 


lfunction of the unit. 


riving and driven 
Dimensions of the clutch are 1%¢ in. 
imeter by 55% in. long. it weighs 5% 


T-10-1692 


Radius Turning 
Attachment 
The W ade Tool Co.. Waltham. Mass.. 


producing a radius-turning attach- 
ent with a capacity from 0 to 4 in., 
iat allows the radius to be preset to 
finished diameter. 

\ worm and worm gear actuate the 
ttachment for maximum control in 
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You'd have to go a long way to find a brazing job 
that these low-temperature silver brazing alloys 
can’t do. 








COPPER 


NICHROME 


COPPER 





Between them, the EASY-FLO and SIL-FOS alloys 
will join practically all ferrous, non-ferrous and dis- 
similar metals and alloys that have melting points 
above the alloys’ respective flow points. 






The EASY-FLO and SIL-FOS alloys work well with 
all... oxyacetylene, natural and city gas torches — 
gas-air burners — oil, gas and electric furnaces — elec- 
tric induction, resistance or incandescent carbon 
— molten alloy or salt dip . . . take your pick. 


STELLITE 


\ 


EASY-FLO and SIL-FOS naturally and consistently 
make joints that ... go up to 130,000 psi in tension 
and 48,000 psi in shear . . . have the ductility to take 
any stresses and strains the metals they join can stand 
. are liquid and gas-tight . 
and heat conductivity . . 
many corrosive agents. 


.. have high electrical 
. Offer strong resistance to 





ADD to their 3-ply 
versatility the fact 
that their low flow 
points protect metals 
and save gobs of time, 
labor and heat — and 
you have every reason 
to standardize on the 
EASY-FLO and SIL-FOS 
alloys for all your 
brazing. 


GET THE 

FULL STORY IN 
BULLETIN 20 
It's full of 
useable 
ideas. Write 
for a copy 
today. 





In the job shown here induction heating is used to 
braze steel handle bars to stems with EASY-FLO 35 
—6 at a time in 32 secs. The two jobs shown at 
left above are gas torch brazed with EASY-FLO 45. 


OFFICES ond PLANTS 


Se/OGEPORT, CONN 
N PROVIDENCE @ | 


CHicaGo, tit 
CLEVELAND, OWIO 
OFTROIT, MICH 

LOS ANGELES. CALIF 


General Offices: 82 Fulton $t., New York 38, N.Y. 
TOPONTD, CANADA 
DISTRIBUTORS IM PRINCIPAL CITIES MONTREAL, CANADA 


There’s no ‘**...or equal’’ for EASY-FLO and SIL-FOS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-169 
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- yrooves or collars. because its shape 
t, ivoids interference with the bar, and 


) the second is used for turning spher- 
¥ 
i - = 7 > cal surfaces on the end of the bar 





\ -_—- PA ‘y T-10-1701 ; 
mS : 
: he Drilling Attachment i 
. . The Tru-Hole Speedy drilling at- 
tachment, designed to halve drilling : 
time on turret lathes and hand screw 
oherical surface \| machines, is announced by E. F. Vilter 
lt f | irily to be used Sales, In 1161 N. Richards St., Mil- 
Wade line of lathes, this radius waukee 12, Wis. There is practically 
tt nt can be used on no breakage of drills, although the in- 
the i if lathes with an adaptor creased drill speed results in faster 
drilling of deep holes and much less 
lders ire supplied as drift of the hole 
quipment; one (illustrated Attachment can be used with all 
equired to turn annulat types of machines. On machines with 





— a hollow turret. the knock-out rod ma 
be left in the tail of the unit and the 
knob will be in the hollow turret wher 


uw it is easily accessible. It will not rattle 

[3 If the attachment is to be used on a 

CHICAGO 1 older style solid turret, a special lon; 
(bas knock-out rod is required. This can b« 


el A- 5 GEARED HEAD furnished but must be removed if th: 


turret is indexed. 





__ PRECISION LATHE 


Three speeds 715. 1550, 3550—are 





ordinarily furnished on the attachment 
The motor is a 1%4-hp single or 3-phass 
unit with 1750 rpm at 60 cycles. The 
spindle has a No. 2 Morse taper holt 
with tang drive. Knock-out is throug! 


Speed changes seal mode . . . : 
; - the shank. Maximum capacity is %¢ i 


by revolving speed dial on 





headstock in steel. 
«4 ’ ~ P If the turret is to be indexed continu 
SS Be ously, the drilling attachment shoul 
~ = ae , 
AS be used with an accessory Tru-Hol 
=f slip ring connector assembly. 
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Heavy, multiple Splined 
Spindie with ‘‘Zero Preci- 
sion’’ tapered roller bear- 





Hopper Feeding System 


A rotary hopper feeding system, de 


Available in 5 ft., 6 ft. and 
8 ft. bed lengths. Also, 
SHELDON - Sebastian 15”, 


signed for fast, accurate parts feeding 
No. B-5 Geared 


has been announced by Feedmatic In 





Quick change Gear box pro- 


Head precision = va ; ‘ 

vides 60 different threads or 99 ( leor: > i . 
feeds — has built-in lead lathe 225] > Te legraph Rd., Detroit 19, Mich 
screw reverse lo provide the system, a Model 180 
This is a completely new Sebastian Lathe Feedmatic hopper is combined with 
designed and built by Sheldon .. . a rugged power feed tracks that feed parts 3 t 


work horse with extra power, toolroom 
accuracy and all the modern features that 
make for money-saving production... 
with all controls centrally grouped in easy 








— plese, Ceuslo reach for safe efficient operation. 

walle apron wit . ° 
sanuien te oft fan “Seed” Modern, heavy cast-iron pedestal (in- 
pressure lubrication system cluded in base price of lathe) completely 


for carriage and ways 


encloses motor and drive . . . with storage 
space in tailstock leg for tools and chucks. 
Run this new Sebastian lathe. Test its performance. 
You will appreciate the powerful cuts that this 
wt» lathe can take. Write for circulars on 13” and 15” 


Sebastian lathes and name of nearest dealer where 
you can see and operate these outstanding lathes. 


se corer Be ~ SHELDON MACHINE CO., INC. 
ing of toilstock 4206 N. Knox Ave., Chicago 41, II. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-170 
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mber COMPANY DESCRIPTION 
195 Accurate Bushing Co. .......-.-...+++- Drill Fixture—Circular LS. gives detailed engineering and application _in- 
formation. (Page 195) 
946-1 Ace Drill Bushing Co., Ine. .-+.-+...++» ~~ Bushings—Catalog G describes a wide vafiety of sizes and “Page 26) 
: > able, 
f s 0-162 American Broach & Machine Co. ...... Broaching Machines—Information on internal broaching is given in = 
a No. 401. Page 162 
13 American Drill Bushing Co. .....,...-- Drill Bushings—Catalogs indicate the wide range of bushings avaiable in- 
cluding types for plastic tooling. (Page 13) 
\-182 B.C. Ames Co...s...-..» SEES beet . Dial Indicators—Catalog describes the Ames’ line. (Page 182) 
7 202 Armstrong-Blum Mfg. Co, .........+«-- Hack Saw Blades—Features are described in new cutting too! a ana 
4 age 
fs 206 Barksdale Valves .-.....s-<0#+->- .»... Air Valves—Deseription and features are covered in complete literature No. 
a 2801. (Page 206) 
ae \264-3 Black Drill Company, Inc. ..;..-.-.-+++ Drills—“Hardsteel” Operators Manual shows how “Hardsteel” drills cut 
z hardened steels without anneal. (Page 264) 
10-219 The Bodine Corp. ...... aa. ody Cage ess Drilling, Milling, Tapping & Screw Insert Machines—Brochure from Depart- 
ment TE-10 presents typical case histories of cost cutting mee | ne 
, age 
x 0-289 The Bullard Company .........+---++-> Antomatic Vertical Turret Lathe—Advantages of the Man-Au-Trol are 
-s described in Model 75 Catalog. (Page 289) 
e . 0-248  Carboloy, Dept.of General Electric ....Carbide Equipped Dies—Carboloy Die Engineering Manua] D-124 is avail- 
 . able on request. Complete details on Carboloy Die Training School are 
ee also available. (Page 248) 
at 10-183. Case-Maul Mfg. Co, 2:..-2....++-+--+5- Toggle Clamps-—Catalog B-123 describes versatility and range of sizes of 
he | Red Head Toggle Action Clamps. (Page 183) 
“aa 10-278-2 Chicago Rivet & Machine Co, .......... Automatic Rivet Setter—Free catalog contains engineering information end 
ees rivet specifications plus descriptions of 26 Chicago Automatic “ pay 
i Page 
ad 10-229 The Cincinnati Milling Machine Co... .. Flame Hardening Machine—A wealth of examples of Flamatic-hardening 
og are described in Bulletin No..1861-M. (Page 229) 
£ 10-31 Cincinnati Shaper Co. . 2.1... ..0-5ess Pressed Shears—Catalog S-7 describes features of Cincinnati_Shears for. 
‘ manufacturing and jobbing work. (Pages 30-31) 
10-27 Colonial Broach & Machine Co. ........ Broaching Machines—Complete irformation on new Colonial one-way sur- 
- face broacher is given in bulletin VC-55, (Page 27) 
: 10-274-4 Comtor Compamy .......0s.--0cs ese ees Expanding Plug Gages—Advantages of the Comtorplug are described in bul- 
a letin 48. (Page 274) 
i 10-275 Delta Power Tool Div., 
& Rockwell Mfg. Co. .i......2-5.-+-4- Lathes—New “fact” book gives data on 11” lathe. (Page 275) 
Se 10-212-1 The Eastern Machine Screw Corp. ..... Die Heads—Unified and American Screw Thread Digest discusses insert 
Pe: : chaser die heads. (Page 212) 
ry \-10-156 Ettco Tool Cos Ines oi). veces cesses Multiple Drill Heads—Bulletin No. 3 has full information on the unit en- 
2: gineered multiple head system. (Page 156) 
i, \-10-247. The Fellows Gear Shaper Co. .......... Gear Shapers—“The Art of Generating with a Reciprocating Tool” shows 
how to utilize simplified one-piece designs for product improvement and 
bs *- lower assembly costs, (Page 247) 
a \-10-251  Firth-Loach Metals, Inc. .......++..«.-- Cutting Tools—Complete details of the Firlomet carbide tools are given in 
3 the “Firlomet cemented carbides” catalog. - (Page 251) 
i: \-10-45 Frauenthal Division, 
a The Kaydon Engineering Corp. ...... Double Head Grinders—Complete details on Frauenthal 1800 series double 
* head grinders are given in free catalog. (Pages 44-45) 
\-10-252-1 The J. C. Glenzer Co., Inc.....:......- Taper Shanks—Removable taper shanks for number, letter and fractional 
i drills and other small tools are described in circular index A, (Page 252) 
Ga -10-16 Hanna Engineering Works ..........-- Hydraulic and Pneumatic Cylinders—Free copies of Hanna catalogs describe 
: low, medium and high pressure cylinders and control valves. (Page 16) 
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s faster than by hand. The sys 
lustrated which is available with 
ny as four feed tracks, has a rated 

of 4500 corrected parts per 
per track. In addition to feed- 
the installation can be used in 
inction with sorting, counting and 
ction operations 
fully enclosed, continuous-duty 
which is equipped with a slip 

h for overloads, operates the unit 

e hopper has a 3-point mounting for 

sy installation on rough or uneven 
faces and the collector ring is ad- 

stable for the most advantageous 
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Welder 


\ standard. air-operated, press type 
Modu-Wave PMCO 2S7 

t welder is announced by Sciaky 

os., Inc., 4915 West 67th St.. Chi- 

igo, Il. 

One of a series of sizes, this welder 

ivailable in 100 kva at 50 percent 


ree-phase 





ty eyele, and can be supplied with 
ther 36, 48, or 54-in. throat depth and 
ctrode force up to 4300 lb at 80-psi 
€ pressure. 
it will make consistent high-quality 
ds on large production runs on a 
ie range of low-carbon steel as well 
on austenitic steels, aluminum and 
gnesium alloys, air hardenable steels 
i stainless steel, all to military speci- 


itions MIL-W-6858. T-10-1732 


tober 1955 


Copying Lathe 


\ precision hydraulic tracer lathe 
for machining smaller parts in single 
or production quantities is introduced 
by Elgin Tool Works, 1770 Berteau 
Ave., Chicago 13, Ill It has an 11-in. 


swing. 17 in. between centers and 13-in. 





carriage travel 


The duplicator cross 


feed is 114 in. and the machine will 
incorporate a spindle drive by a coun- 
tershaft clutch brake 
signed for instant starts and stops. An 
air-operated collet closer and tailstock 
work from a single selector valve. 


assembly de- 


Spindle speed range is continuously 
variable from 120 to 3780 rpm 
T-10-1733 


Gage Blocks 


Thin gage blocks, particularly suit- 
able for manufacturers who work to 
total measurements under 0.100 in., are 
announced by Webber Gage Co., 12912 
lriskett Rd., Cleveland 11, Ohio. 
These Webber Thin Blocks range in 
thickness from 0.099 to 0.010 in., with 
accuracies of + 0.000004 and 
£ 0.000008 in. Made of steel, they are 
designed to withstand daily production 
use. They are available either indi 


in sets of +0) T-10-1734 


vidually o1 


Automatic Positioner 


Topp Industries Inc., 5255 W. 102nd 
St., Los Angeles, Calif., has developed 
a completely automatic device which 
accurately 
under all 
machine tools 

The new Micro-Positioner produces 


locates production parts 


types of vertical spindle 


greater speed and accuracy, reduces 
setup time, and is suitable for use with 
limited production runs. Tolerances 
within 0.0003 in. can be held. 

The Micro-Positioner table is con- 
trolled either by a steel tape which has 
been marked with blueprint informa- 
tion or by locating the vertical spindle 
machine tool over a previously marked 
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the one and only 
HANDBOOK for 
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SELECTION 











Here's the L&I 36 page Complete 
Reamer Selector guaranteed to make 
Design, Production and Purchasing 
Engineers jump for joy. Complete 
data on every L&I quality reamer .. . 
and remember, L&I makes the widest 
range of standard reamers available. 


Write for a copy now! 


‘the reamer specialists” 


LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 





Send me the new 1 &! Selector Handbook! 


Name 





Firm_ 





Address 
City & State 
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NILSON 4-SLIDE TAKES A TOUGH ONE... 


Mass production of body trim clips for a leading make 
automobile proved a complex forming problem. A. H. 
Nilson’s 4-Slide (Model S-4-T) did the job, forming .025” 
x 3, 1065 C.R.A. steel at 54 strokes per minute! Accurate, 
fast, and automatic, Nilson 4-Slides keep pace with one 
of the nation’s biggest industries. 


THIS ONE WAS EASY... 


A Nilson 4-Slide, Number 1, forms 150 
drapery hooks per minute from 0.70 
basic steel wire. Nilson 4-Slides form wire 
or ribbon stock from the coil. They 
straighten, feed, pierce, blank, swage, 
stamp or coin, cut and form in one, fast, 
automatic operation . . . accommodate 
wire up to .5” dia., in feeds to 32” 
max., and ribbon up to 3.5” wide. Press 
sections from 5 to 75 tons. 


A. H. Nilson provides forming recom- 
mendations from detailed information 
without obligation. Send for catalog. 





MATHINE COMPANY 


1520 RAILROAD AVENUE, BRIDGEPORT 5, CONNECTICUT 


Automatic Chain Making Machines - Staple Forming Machines : Wire and Stock Reels : Wire Straightening Equipment : Slide Feeds for Presses 
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part. If indented tape is used, all - 
sequent production can be run 
means of push-button controls or 
master console which is part of 
unit. 

Sales of the Micro-Positioner 
are being handled through Mi 
Positioner Corp. 1151 S. Broadw 


Los Angeles. Calif T-10-174 


Tube Mills 


Etna Machine Co., 3400 Maplewo 
\ve.. Toledo 10, Ohio, has incorporat 
several new features into its line 
universal drive tube mills. In their 
sign. closed-in fin’ pass stands a 
sizing stands minimize all spindle de 
flection. Because of a new two mot 
direct drive to geal box. there are 
chains, couplings or jack shafts. Rota 
a arfing unit provides greater accurat 

Forming and welding sections on 1 
mills are cross keyed and bolted at t! 
bases for positive alignment, while uw 
versal drive provides accuracy in fort 
ing and allows an easier change fro 
the manufacture of one diameter tu! 
to another. 

Because of Etna’s cluster method 
forming, tube is rolled into shape wit 
out excessive stretching of the edge 


T-10-1742 


Tapping Tool 


The Jarvis Super Torqomatic, a pr 
duction tool that delivers unusually fas 
tapping speeds, is announced by Jarvi 
Corp., Dept. 6, Middletown, Conn. 

Special construction features permi 
both high speed and increased pre 
cision on all tapping operations, whil: 
tool wear is materially reduced. 

\ special feature is the tool’s helica 
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motor-drivet rilless compre 











mounted at the i where 
pressed air is needed 
Their portability and comparatively 
ow cost make them equally adaptable 
to all types of industrial maintenance 
Because ot the o lree iir teature they 
are particularily ad ptable to all tv pes 
of pneumatic tools and control systems 
The B & G compressors are rated for 
continuous operation at 35. 75 and 175 
psi and tron y toy hp T-10-1752 
Cam Miller 
Milling I i K ds otf cams ina 
machining of irregularly shaped work 
pieces is work for which the SIG cam capacity and good finish Phe hydrau 
miller is particularly adapted. Con lically operated copying device permit 
; struction is rigid nsuring high cutting accurate copying Of cams tren i steel 
vith a l:l reverse ratio These 


ilso serve to equalize the for- 





ind reverse speed of the tap, 
ing a smooth retraction that will 
ndanger either finish or tool 


vis toggle type clutch affords e 

tive forward and reverse action, ni 

gy positive control over the qual- REASONS way famsis® GUIDE PIN 
d accuracy of the tap. ; BUSHINGS 


Shien INCREASE 
Die Life... 


REDUCE 
Stamping Costs 









“ 





e Super Torqomatic also features 

icobs Rubber-Flex chuck so that 
one collet is required to perform 
range of tapping operations 
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Air Compressor “ a 
\ high-capacity piston type air com- ; 
essor, constructed for continuous op- aa 


ition while delivering perfectly oil- 
ee air at up to 175 psi pressure, has 
een designed by Bell & Cossett Co.. 
\Vorton Grove, Ill. [ : d = hi d th ' 7 
Use of these units permits individual amina guide pin bushings provide you with permanent, precision- 


finished inside diameters, full-length bearing surfaces and free, 





smooth running action. This is your assurance of precision align- 
ment, longer die life, more accurate operation .. . high quality 


stamped parts, lower maintenance and production costs. 


Complete data on these famous Lamina Products is clearly shown 
in our new Guide! Pin and Bushing catalog. Contact us or see 
your die set manufacturer for 


your free copy. 


. 
*PATENT PENDING nuns 


DIES AND TOOLS, INC. 











. P.O. BOX 31, ROYAL OAK, MICHIGAN 
, 
a FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A 175 
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YOU CAN GET 
MORE TOOLING 
FOR YOUR 
DOLLAR 


ASS TA. 
» 
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WHATEVER product you 
manufacture, Rezolin Toolplastik 
will aid you in reducing your 
production costs by providing you 
with a simple and effective 
method of tooling. 

Rezolin Toolplastik materials will 
reduce tool fabrication time and 
the cost of your present 

tooling material. 

Ideally suited for producing draw 
dies, drop hammer dies, stretch 
dies, chucks, assembly fixtures and 


jigs, models, etc. 





INTERCHANGEABLE PLASTIC DRAW DIES 
Produced and trimmed over 15,000 auto hub caps 
saving 40% of former tool costs 
Courtesy of Shore Metal Products, Los Angeles 

Rezolin Toolplastik material 
offers more cubic inches of 
precision tooling per dollar than 
any other material in 
the field. 
When a tooling need arises 
consider Toolplastik. 
Write for your free informative 
Brochure and Handy Use Guide. 





5736 WEST 96TH STREET 
LOS ANGELES 45, CALIFORNIA 


DALLAS « DETROIT «© NEW YORK 


EPOXY RESINS + PHENOLICS - 


ACCESSORY PRODUCTS 
INDICATE A-10-176-1 


DYFORM 
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sheet template 

(mong features of this Swiss ma- 
chine, which is introduced by Morey 
Machinery Co., Inc., 383 Lafayette St.. 
New York 3, N. Y.. is a_ planetary 
grinding attachment which replaces the 
milling spindle to permit finishing of 
hardened cams following thermal treat 
ment 

In operation, the unit provides exact 
reproduction of cams within close tol- 
erances, and will produce cam track 


surfaces without visible machining 
marks T-10-1761 


Dresser for Larger Radii 


\ low-cost model Form Master wheel 
dresser designed for close precision 
work is announced by J & S Tool Co., 
Inc., 87 Dorsa Ave., Livingston, N. J. 
This dresser can form up to an 8-in. 
convex radii on an 8-in. wheel and up 
to a 12-in. concave radii on an 8-in. 
wheel. 

As on previous Form Master models. 


this tool dresses with the diamond 





point horizontal to the center of the 
grinder spindle. Sealed ball bearings 
insure smooth operation and lasting 
durability. The cast-iron base may be 
drilled and tapped when needed for 
quick setup on cylindrical grinders. 


T-10-1762 


Flexible Power Press 


An air controlled clutch has been 
added to its flexible power presses by 
General Mfg. Co.. 6430 Farnsworth 
Ave., Detroit 11, Mich., to provide easy 
operation for production straightening, 
assembling. cold riveting. forcing, stak- 
ing and testing. Maximum 
needed for each size part is simply 


pressure 





COMPONENTS 
AP = 
Just a Few of the Many 


NEW (TEMS 


in our Line of 500 Components 








SURE LOCK 
FIXTURE KEYS 
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FLAT NOSE HEEL CLAMPS 


Soft for Alteration 


€ 


EQUALIZING ADJUSTABLE 
“C” WASHERS TORQUE SCREWS 


FINEST QUALITY STANDARDS 
For Your Tooling Program 


Hundreds of time-saving, money- 
saving components shown in our 


NEW 
CATALOG | 


66 PAGES 
FREE! 


Write for your copy! 
Tracing sheets available 


for every part 


STANDARD PARTS CO 


1012 BROADWAY « BEDFORD, OHIC 
INDICATE A-10-176-2 
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fore the operation begins: the 
tion run is then completed 
There is no risk of breakage 
age to parts 
the new model. No. LO6A, a hand 
provides the fine flexibility 
ire instantly variable at any 
f each ram stroke. from zero to 
1m preset pressure. Release of 
nd lever causes the ram to return 
itically to its starting position 
d capacity of the press is 15 ton 
f the ram is 9 in. with a recom 
d travel speed of 125 imp. Only 
ft of air is used per stroke to 


T-10-1771 


the clutch 
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Sear Hobbers 


\ line of gear hobbing machines de- 
ned for higher outputs with improved 
racy at lower cost offer extra heavy 
struction, a greater driving power 


low power consumption. These 


bherr gear hobbers, sold in Stuttgart. 
many. by Hahn & Kolb, are being 
available in the United States by 
lonald C. Seibert. Box 281. Wilming 
Del 


nfinitely variable hob speed is con 





illed by a rotary switch and speed in 
itor at the control panel, while in- 
tely variable feeds to the table and 
b saddles are controlled by a hand 
eel and feed indicator dial. 

The unit is designed for both climb 
id conventional hobbing. In addition. 
s*model S 5 may be equipped for 
iking-in feeding and automati¢ 
angeover to climb hobbing. A cross 
ed attachment for hobbing worm 
heels by the tangential feed method 
th worm wheel hobs or flv cutters 


ictober 1955 


trically interlocked. A system of indi- 


cator lights shows the progress of work 


ilso is available as an optional feature 


Operation of all models of the Lieb 
err gear hobbers is by push buttons 


cated so t 


iat the operator may watch 
he tool and the work while he operates 
switches. All feed and rapid tras 


rse motions of the saddles are eles 
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Paul Machine Tool Co., 4600 S. Kedzi 
Chicago 32. Ill. This turret can be 


Automatic Turret to make a number of different angle 
° ° enas {i oO i ( V1 ho any man 
for Tube Bending Unit bends automatically without a1 


An automatic turret attachment to 


ual manipulation. Six stations are 
standard, although more or less sta 
speed and simplify operation and in- tions can be furnished. It is the same 
crease production is now available for as a manual turret. On the return 


the Bend-Ex bender. introduced by stroke of the rack. a ratchet engages 








Note the big precision 
bearings and the big shaft 

A pair of precision 
thrust bearings stabilize 
the shaft against any 
axial movement in either 
direction. (No end play) 

The double row cylindri- 
cal roller bearings carry 
the radial loads with ease 
and at low temperature. 
















Power-Max 25 HP Iva 
able with stondard No 
30, 40, 50 or 60 


milling machine noses 


Send us your 
pecifications and ask 
for New Bulletin $-8 


Teper mounting provides for 
precise individual preloading 
of the radia! bearings. 


POPE Heavy Duty Wheel-Head Spindles are designed for a wide variety of applica- 
tions such as grinding, bering, milling, drilling and many other operations requiring 
PRECISION COMBINED WITH RUGGEDNESS in the spindles 


For continuous production and trouble-free operation THERE'S NOTHING LIKE 
A POPE SPINDLE WITH ROLLER BEARINGS. 


No. 94 


Specify p 0 p E POPE — se an 





PRECISION SPINDLE 





FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-10-177 
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AUTOMATION? 


it’s yours 
TO ANY DEGREE WHEN 
YOU specify THIS 
MODEL 48-W 


BRIDGEPORT 
ABRASIVE CUT-OFF 
MACHINE 


Here’s why... 


@ Air cylinder and hydro-check actuates head . . . saves labor 
and reduces wheel costs. (16” dia. wheel). 

® Vise operates by air cylinder . . . integrated head, vise op- 
eration is excellent safety feature. 


@ Feeding mechanism which grips material to be cut, moves it 
into position 


e@ A series of micro switches tie above operations into smooth 
cycle which repeats automatically 


Stainless steel spindle with Grease Sealed bearings 


@ Coolant applied equally to both sides of cut 

® Vise holds both ends of piece being cut 

@ Abundant power supplied by 71/2 H.P. motor 

@ Swivel head for accurate angle cutting 

@ Accurate counterbalance of head by location of motor. 

@ Heavyweight for long life and efficient operation 

e Complete automation produces close tolerances, increases pro- 


duction, saves labor. 


LOBDELL has a complete line of BRIDGEPORT Cut-Off Machines to suit 
every need. Write for further details 


LOBDELL DIVISION 


UNITED ENGINEERING AND FOUNDRY COMPANY 


WILMINGTON 99, DELAWARE 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-10-178 
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ret automatically to the ieXt pos 
urns are adjustable longitudinal] 
the rack to accommodate different 
ups. Index finger unit is demount 
for manual operation when = des 
kound tubing. light angles. char 


ind solid bars mav be handled hb 
init, while interchangeable dies 
iws do a variety of be nding jobs 
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Bushings 
Low-cost accurate bushings 
broad variety of applications are 
nounced by M. C. Crawford Co 
W.-Slauson Ave., Los Angeles, ( 
Unusual features of these bus! 


are their outer surfaces which 


> 
~ 





,! 
Is 


effect dozens of hard cutting ed 


The bushing can be forced into pa 
of cast metal, plastics, steel and ot 
metals without the necessity of « 

tolerance press fits. Greater variat 
in hole sizes is allowable since 

bushing cuts its own way into posit 
with uniformly accurate results. T! 
will work satisfactorily with a may 


mum tolerance of 0.002 in. T-10-1782 
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Rotary Machine 


\ versatile Niagara No. 150 ha 
operated deep throat combination 
tarv machine has been added to the | 
made by Niagara Machine & 1 
Works, 683 Northland Ave., Buffalo | 
N.Y. 

Readily equipped with 12 differe 
pairs of standard rolls, this machi 
can perform turning, burring, wirins 
elbow edging. single beading, Ot 


beading. crimping, furnace collar ed 


ing. body flanging. slitting and tri 
ming jobs 
Featuring deep throat constructi 
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e shaft ends for wide rolls, the 
ra No. 150 is ideally suited to 
operations that cannot be per- 
ed on throatless machines. Work 
fed in either direction with the 


clockwise cranking T-10-1791 
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Alloy Powders 
for Resurfacing 


\ series of alloy powders identified 
No. 4. 5 and 6. which produce im- 
ved deposit efhciency when used. in 
raywelded hardfacing applic ations 
vailable from Wall Colmonoy Corp.. 
45 John R St.. Detroit 3. Mich. 
hese powders. ot the nickel- 
omuim-baron alloys, have as much 
10 percent improvement in deposit 
ciency, which means less powder is 
juired to produce a given thickness 
protective coating as spraved on the 
rk piece. 
\s a consequence, Spray-welding is 
re quickly accomplished with the 
ew powders. The reduction in Spray- 
elding time, as well as reduction in 
nounts of material required where the 
w material is used results in lowered 
dfacing costs, 
The Colmonoy No. 4 produces hard- 
s of 35-40 Re: has a specific gravity 
8.22; melting point of 2025F. 
Colmonoy No. 5 produces hardness 
15-50 Re: has a specifie gravity of 
\4; melting point of 1950F. 
Colmonoy No. 6 produces hardness 
96-61 Ry; has a specific gravity of 
30; and a melting opint of 1900F. 
All three of the alloys provide wear. 
rrosion, heat, impact and galling re- 


stance. T-10-1792 
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handlies unusual 
sizes, shapes! 


Big work—bulky shapes—heavy jobs—all can be 


drilled quicker, easier on the Sibley Model E-25 
Drilling Machine. 22” x 30” table; 25” swing; pedestal 
jack supports table; variable speed drive for drills 
\/p” to 1”; table alignment to spindle—.0007” in 
six inch radius; 11/2 h.p. motor; convenient speed 


control; tachometer indicates exact spindle speed. 


SIBLEY MACHINE & FOUNDRY CORP. 
Dept. TE-10, South Bend 23, Ind. 
Send complete story on Model E-25 with 
extra large table 





MACHINE & FOUNDRY CORP. Name Title 
Company 
SOUTH BEND 23, INDIANA Address 
City State 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-179 
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GUIDE PIN BUSHINGS 
OF POWDERED 
ALLOY STEEL 


Here’s an entirely new concept in guide pin 
bushings—made of heat treated powdered 
alloy steel, each bushing has filled internal 

oil wells. Lubrication to friction surfaces 

is automatic and no external oiling is 
required throughout the long life of 





afte. the bushings. 

eee Wear characteristics of these bush- 
aifes ings are comparable to that ob- 
= tained with finest bronze bushings. 
se: In addition, this new R-B design 
ae greatly reduces guide pin wear and 
PATENTED oy the possibility of seizing or galling. 
The above cutaway view of the R-B Guide Pin Self-oiling, less guide pin wear and 

Bushing clearly shows how oil wells in walls | lif dd t = at 
of the bushings automatically impregnate — eee 
the powdered meta! with oil to lubricate nance, reduced costs and maximum usage 

is ever required. ae 


7% 


RICHARD BROTHERS PUNCH DIVISION 
ALLIED PRODUCTS CORPORATION 
DEPT. 79 ¢ 12667 BURT RD. © DETROIT 23, MICHIGAN 


leo Produced in 
OTHER ALLIED PLANTS 
SPECIAL COLD FORGED PARTS — 


PUNCHES 


AND DIES 


Please send me additional information. 





STANDARD CAP SCREWS 


NAME TITLE ‘tliat , 
COMPANY a PRECISION GROUND PARTS 
apoaess SHEET METAL DIES - 
_ - a nn MADE OF FERROUS ALLOYS, 
CITY . . ZONE STATE_ aad a ZINC ALLOYS OR PLASTICS 
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larry F. Vickers, founder of Vick Charles W. Stewart, Jr., of Wash E. P. Allis has been eleeted chai 





ne.. has been elected vice-chairman ington, D. C., has been elected presi man of the board of The Louis Allis Co 
company’s board of directors. In dent of the Machinery and Allied Prod and John W. Allis has been promoted 
to this post. Mr. Vickers also ucts Institute. Mr. Stewart, who, except to succeed him in the office of president 
sident of Sperry-Rand Corp. of for his military service, has been asso- The change was made by the board on 
Vickers is a subsidiary. ciated with MAPI since 1944, now be the recommendation of Mr. E. P. Allis 
t the same time of Mr. Vicker’s comes the third president of the Insti that it would give him an opportunity 
| in. N. E. Edlefson was named to tute in its 22-year history. He succeeds to work closely with the new president 
fice of vice-president for engineer- the late William J. Kelley who was the in advance of his scheduled retirement 
Dr. Edlefson has been director of chief executive officer for 18 years in 1957. Mr. John Allis, who has been 
nechanical engineering depart- Five industrialists elected to serve as associated with the firm since 1939, has 
of the missile and control opera- vice-presidents of the Institute for the been vice-president for the past 10 
it North American Aviation. Inc¢ coming year were: Rebert W. Gillispie, years 
chairman of the board of The Jeffrey 
} t the recent annual meeting of the Mig. Co.; Alfred Iddles, president of Three executive promotions have been 
Casting Institute, Thomas Ruth- The Babcock & Wilcox Co.; Morehead announced at Atkins Saw Div. of Borg 
rford of The Midvale Co., was elected 2atterson, chairman of American Ma Warner Corp. Carl J. Meister, former 
sident of the organization. Bradley chine & Foundry Co.; Guy A. Wain- vice-president-sales, was named execu 
} B. Evans of Empire Steel Castings. Inc. wright, president of Diamond Chain tive vice-president and assistant general 
elected to the office of vice-presi Co., Inc.: and Thomas H. West, presi manager of the division. Robert M. 
while E. A. Schoefer of Mineola dent of Draper Corp Zimmerman, who was general mana 
was reelected executive vice-pres ger-operations, has been elected vice 
ind treasure! The board of directors of Gould & president-manufacturing. Howard QO. 
) Eberhardt, Inc elected the follawing Wiesen has been promoted from as 
The Motch & Merryweather Machin- officers at their recent meeting: H. sistant to the president of the office of 
Co. has revealed appointment of Ezra Eberhardt is chairman of the vice-president-administration 
Donald M. Pattison to the post of board and treasurer: Gustave E. Spier 
ector of marketing. Mr. Pattison is president; F. G. Eberhardt and David C. Wycoff is the new man 
imes his new post following more W. C. Eberhardt are vice-presidents; ager of Clark Controller Co.’s product 
n 25 vears’ association with The W. H. Gardner is secretary; and F. D. idaptation department Mr. Wrycoff 
rner & Swasey Co. where he most Smith is assistant secretary and assist formerly was manager of the firm’s 
tly was vice-president of sales ant treasurer experimental laboratory 
Valter J. Niles has been Edward L. Dreyer has been Kenneth R. Herman is new Carl F. Roby, vice-president 
lected president, treasurer appointed president of Ad- president of Vickers Inc. and a director of Cincin- 
nd director of Kraus Auto- amas Carbide Corp. by that Prior to his election, he nati Milling Machine Co., 
itic Machines Corp. and company’s board of direc- was vice-president and gen- has now been appointed 
its two subsidiaries. As tors. For the past nine years, eral manager of the com- president of The Heald Ma- 
resident, he will devote his Mr. Dreyer has been the ex- pany. He also is a_ vice- chine Co, which was recent- 
ill attention to engineer- ecutive vice-president and president and board member ly acquired by a subsidiary 
g and development. general manager. of Sperry-Rand Co. of Cincinnati. 


STF Or 
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... the preferred dial indicators 


TIME-TESTED FOR ACCURACY AND DE 


valf a century, industry has relied on 


} 1 («WY 


roblems of all kinds. And through the years, Ames indi- 


cators have done their jobs superlatively well. The Ames 


through many millions of cycles is due to an 


( uwcation tO Our original Pulding principle 


, . 
research and the use of highest 
¢ ert crafts nshij 
We gia k 
} DIC s. Please 
1 spe i S A 
Iree copy of € 


se 


i0 A 


a 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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PERFORMANCE! 


p in the solution of measurement 


utation for extreme accuracy, ruggedness and reliability 


unswerving 


the best possible indicators and gauges, through constant 





BC AMES CO 








Francis R, O'Leary has bee: 
ed to the new post of executive 
president of Emhart Mfg. Co “ 
1948 he has been a vier preside 
Curtiss-Wright Corp. and general 
iger of its propeller division 

At the same time Embart annou 
that Morton S. Cressy and J. Her 
Mosley were elected vice-presidet 
the company Mi (.ressy is” ge 
manager of the companys Hart 
em pire Co division, while Mi M 
is general manager of the firm’s St 


ird-Kn ipp division 


In line with its current expa 
program, the J. A. Zurn Mfg. Co 
nounced four executive promot 
Thomas A. Kennedy, whio has s 
for more than 15 years in various 
gineering and sales capacities witl 
ithliated companies, Is now. assi 
to the president. John Henry Z 
was elected vice-president and get 
manager of all the Zurn companies 
ithliates: he previously was vVice-] 
dent of sales New vice preside! 
sales is Albert A. Baker who has | 
sales administrator. John L. Den 
previously plant manager in Erie 
been promoted to the position of 


rector of manutacturing 


J. Nall Candler is new vice-y 
dent and plant manager of M 
Chain Cows Detroit plant. succes 
M. V. Durkin who retired Prio 
this appointment Mi Candler 

vice-president and assistant gen 


manage! 


[wo engineering personnel app 
ments at Rockwell Mfg. Co. incl 
Howard C. Gebhart, who was n 
chief engineer of the Delta Power 1 
Div. plant at Bellefontaine, Ohio 

H. E. Rittenhouse, who became « 


engineer of the company's Pittsh 
Div. Mr. Gebhart, who previously 
chief engineer of Kett Tool Co.. 
ceeds John B. Unterweger, who 
cently was promoted to factory 1 
ager. Mr. Rittenhouse. formerly a 
sulting engineer, takes the place m 
vacant when Paul Mankin was | 
moted to general manager of the 
sion early this vear 

Edward F. O’Shea, formerly p 
manager and assistant to the presia 
of A. T. Ferrell & Co., has been nat 
chief industrial engineer at Al 
Products Corp.. where he will |! 
complete charge of all time-st 


functions and time standards. 


Louis J. Petti has joined the 
search and development staff of Hou 
ton Laboratories. Inc. Before this m¢ 
Mr. Petti was a project engineer in 
aeronautical materials laboratory at 
Naval Air Experimental Station 
Philadelphia. 
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t ral b isiness 


Reor ition changes 


H. C. Henderson, who was 


executive vice-preside and 

L. H. Geddard, who became 

dent, ter marketing: S. H. 
tan, now vice-president tor eng 
ind W. H. Fritz, now vic: 

tor manutacturing Be | Nin 

d Mr. ¢ tt ire meml 
Detre te 

executives for the Die Supply 

FE. W. Bliss Co. have been ai 


with the appointment of Carl 
heken as manager of the division 
Edmund M. Brumagin as sales 
Mr. Brumagin is a membet 

| ind ( hapte ) 


STE’s Cleve 


Homer C. Gray, Jr. to 

rd ot directors and his appoint 
vice president has been al 
Wales-Strippit Corp Mi 

ned company in 1945 

tant chiel engineer was tol 
iger of Wales Strippit’s Mid 
inv has also announced the 
ent of Walter L. Flanders to 
Ot WOrkKsS hanhagzer. He previ 
was production manager of Amer 
Machine and Foundry Co. Mh 


rs had been associated trom 1952 


L with Wales-Strippit as produc 

nagel 

suuncement is beel made by 
| Bro ch (lo ot the election of 
if its executives to the board 
tors. They are E. H. H. Graf, 
president in charge of sales, and 


John M. Finnally, vice-president 


ge of manutacturin 


ntment of Charles F. Sawyer 
ks manager of its Latrobe mill 
made public by Vanadium 

s Steel Co. Mr. Sawyer, who has 
plant metallurgist for the past 


vears. replaces Frank Moberg 


Glen E. Foote has been made su 
endent of the tool division at 
Inc. where he will be in charge 

th civilian and defense tooling. 
iding tool design He formerly 
issociated with Triangle Tool. Die 


} fineering Lo 


American Nuclear Society has 
ted W. H. Zinn as its first president. 
Zinn is director of the U. S. Atomi« 

ergy Commission’s Argonne National 
boratory. The recently organized so 
tv is composed of scientists and engi- 
ers engaged full time in industrial, 
vernment arid educational aspects of 


nic energy 
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We've used that same headline every month since the plant started 


using Columbia EXTRA HEADER DIE!" 


COLUMBIA TOOL STEEL COMPANY e CHICAGO HEIGHTS, ILL. 
Producers of fine tool steels — All types immediately (0 jmp 


available through Sales Offices, Warehouses and | 9 








Representatives in Principal Cities. 





USE RED HEAD | 


VERTICAL | 


Toggle Action Clamps ial) 


Share in the savings which more and more companies 
enjoy through the use of RED HEAD clamps. Tool fe 
engineers are designing them into the tooling picture. 

Tough, malleable cast iron base and links add struc 

tural strength and months of wear. Vertical, horizon 

tal, push-pull—you name it! 


—————— 








erry 
oe a 
= ——— 


MODEL U4—one of a 
wide range of sizes 


SFE YOUR DISTRIBUTOR, OR, WRITE TO 
THE COMPANY FOR CATALOG B-123 


CASE VENUE MANUFACTURING CO. 
ma 22 HARKER ST., MANSFIELD, 0. 
PP eo aS 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-183 
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| AUTOMATIC 
Moir 
UP-FEED 








Red Ring Automatic Diff 
one of the great 
mechanics of gear $ 
important a 

Automatic multi-strok 

selected increments of feed an 
5 5to 10 seconds on each work unit. 


tter life up to 200%. 


Save 


Prolongs cv 


Eliminates operato 


erential Up-Feed, 
developments in the 
having, offers you such 


dvantages @5: 


e shaving cycle of 
dwell. 


r's errors and result- 


ant cutter breakage. 





ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


134 


Every element of t 
precise and fast. 


The Autom 
available on Red Ring S 
GCU. 


Models GC! and 






he cycle is positive, 


atic Differential Up-Feed is 
having Machine 














7250 


NATIONAL BROACH & MACHINE co 


5600 ST. JEAN . 


FOR 
FURTHER INFORMATION, USE READER SERVICE 


CARD 


. « « « « DETROIT 13, MICHIGAN 


INDICATE A-10-184 


The Tool Engineer 


Minimizes operator fatigue. 
Greatly reduces loading and unloading \ 
time. 

be | } 
; : Comes from backlash into feed for 
i first cutting stroke about three times 
rig faster than that of any other device 

: known. 

sre AND HELICAL pie for j 

R SPECIALISTS riptive D j 








— — 


Field Notes... 


rchasers responsible for buying 


bolts tor sper ihe uses will he 


the new American Standard 

d by an itional committee rep 
manutacturers consumers, 

il engineers ind designers 

t contains standard dimen 
tolerances for 13 nuts and 

= of varied uses. Revisions in the 


have removed inconsistencies 
} 


proved length tolerances. and 


luded = the unified Americat 


Canadian agreement on dimen 
those bolts and nuts to be used 


ils or equipme nt tor export 


\ publication devoted primarily to 

of pneumatic engineering has 
nnaugurated by Ross Operating 
Co. The magazine, 
the Ross enginAIR, will feature 


tion stories with 


bi-monthly 


engineering 
ngs. discussions of fundamentals 
tics, cover use Of air pressure 
ition, and present digests ot 


ide journal articles on pneu 


Corporate name ot the organization 
American Wheela 
& Equipment Corp. has been 
1 to Wheelabrato: Corp. The 


ge does not involve any alteration 


? 
erly known as 


nership, Management or operation 


new activities 


\ special machine division has been 
inized by Benchmaster Mfg. Co. to 
gineer and custom-develop special 


hines to meet customer's needs, 
ding they are related in some way 
resent lines of equipment made by 


ompany 


Formation of Western Carbide 
rp. as a subsidiary has been an- 
inced by Superweld Corp. The new 
npany was formed to manufacture 
id market products in- 
iding a hardfacing paste and several 
rdfacing bulk products 


proprietary 


Tube Reducing Corp. has converted 
10,000 sq ft of floor space in its No. 2 
int to production area for a new 
ecial type of cold finished tubing. 
e new tubing will be produced by 


Jctober 1955 


an unusual process which combines 


cold compression rolling and _ cold 


drawing. Results will be designated 


Rockdrawn tubing. Sizes will range 
from le to 148 in. OD in carbon, alloy 
and stainless steels. Full production 
capacity of the new facilities will be 
more than several million feet pe! 
month 


expansions 


Half-million dollar expansion and 
renovation program is under way fo! 
Acme Aluminum Alloys, Inc. Besides 
consolidating operations into a single 
building, among the major changes in 
volved will be those which transpose 
the facility from primarily foundry to 
a machine Much of the 


actual ex penditure will be for purchase 


operation 


of new machinery 


Cross Ce. has revealed expansion 
plans involving construction of'a %4 
million factory and office building. The 
facility, which is designed to double 
production capacity while providing for 
an 80 percent increase in employment, 
will be the first plant in the Detroit 
area designed to offer resistance to 
It is scheduled to be 
transferring operations by 
summer of 1956. Location is at 14 Mile 
td. and Groesbeck Hwy.. 16 miles 
from downtown Detroit 


atomic radiation 
ready for 


A $19-million expansion of its alu 
minum foil production facilities at 
Davenport, Iowa, and at Alcoa, Tenn.. 
has been announced by Aluminum Co 
of America. The increase in the two 
facilities is calculated to enable the 
company to produce an additional 32 
million pounds of foil annually. Major 
portion of the expansion is scheduled 
When the 
new facilities are operating at capacity 
it is expected that there will be work 
requiring an additional 250 employees. 
The Davenport plant is scheduled to 
begin operation in March 1957, while 
the Alcoa facility is expected to be 
working in about a year 


for the Davenport plant. 


Existing facilities of Boice Mig. Co. 
will be more than tripled by the expan- 
sion program now under way. The 


three-part program includes an increase 
in the company's sales force from 30 to 
120 men, increased production person 
nel and manufacturing facilities, and 
construction of a new Hyde Park, N.‘ 
plant to triple its floor space 

Two new one-story buildings ar 


being built for Crane Packing Co. to 


house extensive research and laboratory 


operations as well as the othe and 
employee service facilities. The build 
ing operation, which culminates a three 
year expansion program, will be com 


pleted early in 1956 


Construction has been started on a 
new plant in Royal Oak, Mic! tor 
Square D Co. while production has be 
gun at two other recently completed 
units in Cedar Rapids, la.. and Secau 
cus. N.J. The combined new facilities 


will represent the addition of a quarter 


million sq ft of manufacturing floor 
space lor the company The Roval Oak 
plant is scheduled for “substantial 
completion” vel this ve 


A factory and office building pro 
gram involving a $400,000 expenditure 
has been started for its AiResearch 
Mfg. Div. by The Garrett ¢ orp. Half of 
the new extension 
ally add 37,000 sq {ft to th 
plant, is expected to be completed by 
the end of Noven ber, while the other 
half is scheduled for oc ipanecy about 
December 18 


which will eve ntu 


present 


merger & purchases 


A combination of two noncompeti 
tive companies is being brought about 
with the merger of Vanadium-Alloy 
Steel Co. with the Pittsburgh Tool 
Steel Wire Co. Each plant is expected 
to be operated independently and con 
sequently there will be no change in 


the managements 


The Aro Equipment Corp. has a: 
nounced its purchase ot the (mpatco 
Laboratories Corp. In the new setup 
(mpatco will operate as a separate cor 
poration in Aro’s Cleveland plant, and 
will conduct basic research, develop 
ment and manufacturing in the field of 


electromechanical devices 


Subject to approval of the stock 
holders, Giddings & Machine 
Tool Co. will purchase all outstanding 
capital stock of the Cincinnati Bickford 
Teol Co. and will also acquire the 


Lewis 


185 














new NOBLEWEST 
MARKING MACHINE 


air-marks 
y Bl ele 


pieces per hour 


AUTOMATICALLY 






FEATURES 


Cyclomaltt Conitoel © 


This new Model 400 dial feed marking ma 
chine is another example of NOBLEW EST’S 
unique ability to provide industry with high 
peed equipment for permanent marking . 

good for the life of your product. Featuring 
an air operated press head and dial feed, the 
basic model incorporates NOBLEWEST CY 
CLOMATIC Control. 


pneumatic circuit which provides continuous 


an exclusive electro- 


automatic cycling at any speed to suit oper- 
ator. Supplementary controls for semi-auto- 
matic operation from a foot switch, for short 
runs, are also provided as well as indepen- 
dent operation of press head and dial feed 
for set up purposes 


if vou have a marking or numbering problem 
wood, fibre, hard 
NOBLEWEST makes the 
machines, dies and workholding fixtures for 


in steel or other metals 


rubber, or plasti 


doing the job better, faster at lower cost. For 
complete details, write Noble & Westbrook 
Mie. Co., 16 Westbrook Street, East Hartford 


Ss. Connecticut 


VOBLEWEST Automa- 
tic Numbering Heads 
such as used on the ma- 
chine at right are stand- 
ard in the marking in- 
dustry. They offer un- 
limited applications for 
constant, selective and 
consecutive numbering. 
Vade to the most exact- 
ing standards of quality, 
they are competitively 
priced. 





Copyright 1955—The Noble & 





This close up shows Model 400 
tooled for serial numbering plastic 
part shown above. Operator simply 
loads dial, parts are then auto- 
matically ejected after being num- 
bered 





Westbrook Ue. Ca 


MARK IT BEST WITH 


noBlewes, 
IMPROVED 

MARKING 

OEviICcEs 







EQUIPMENT FOR MARKING 


GRADUATING 


OB LEVWEEL 


ORIGINATORS OF THE ROLL MARKING P 


OCESS _ = 


EMBOSSING NUMBERING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-186 
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Kaukauna Machine LLorp 0 | i 


lange 0 Comme - ifes The 


posed acquisitions are n tine wit! 
company s plan of growth and diver ! 
cation Both companies will hely | 
pand G&l. operations and broader 
lines of machine tools I 
The plant of The Heald Macl 
Co. has been acquired for cash b 
subsidiary of The Cincinnati Mil 
Machine Co According to” the 
nouncement made concerning the tra 
action, Heald products will continue 
be built and sold by The Heald \ 
chine Co. organization with Rich 
\. Heald as chairman of the bo 
and with Carl F. Roby. Cincinnati \ 
president and director, as president 
more purchases 
! 
Arrangements have been complet 
by Simonds Saw and Steel Co to oper 
the manufacturing plant of Hel 
Brothers Co. as a subsidiary of Simo 
under the name of Heller Tool ¢ 
Operations of the acquired plant a 
othce will continue to function withe 


change or inte rruptior 


The Electric Service Engineeri 
Co. has been purchased by H. K. Pi 
ter Co. Ine future will ¢ 
Eseco Div. of Port 


Present management ot Eseco will ec 


which in 


erate as” the 


tinue with the new division 


The industrial supply house of 
W. Marwedel of San Francisco has 
come a subsidiary of The Garrett Cor 
The acquired company will continue 
operate under its present name as 
Mar 


wedel. former president, remaining as 


separate corporation with E. F. 


member of the firm's board of director 
and Ralph \. Vincent retaining his pos 


tion oft general manager! 


As a major step in its program { 
diversification and expansion, the Wa 
worth Co. has arranged for purchase 
assets and business of the M & H Val 
and Fittings Co. The purchase will ad 
modern foundry and machine shop f{ 
cilities and a 17-acre plant site to Wa 
worth’s regional manufacturing plan } 
which now include facilities in Bosto 
Mass.. Greensburgh, Pa.. Kekanee, II 
East St. Louis. Ill. and Mineola, L.I 


As a result of its purchase of asset 
of Metro Tool and Gage Co. and Lak 
Tool Co.. Besly-Welles Corp. has adde 
precision gages and carbide tipped tool i 
to its line of cutting tools. Key persor 


The Tool Engineer | 
Li 





é 


Besly Welles staff it Beloit 
Lake Tool 
Lake. Ill 


whinery and equipment of the 


ns ot 
rvstal 
being 


rage are moved 


ew offices 


office 
faker Brothers. In has been 
it 15414 W. Warren. Dearborn 
The new ofhce is headed by 


P. Nugent. divisional sales man 


letroit sales and engineering 


new sales and offices 
ween opened by Sciaky Bros.. In 
s at 231 Healv Bldg Atlanta 3 


the other is at 709 Bank of Amet 


iwo service 


Bldg.. San Diego 1. Calif 
} 
Fielden Instrument Diy. of Robert 
Fulton Controls Co. has opened a 
regional sales engineering 
to provide manufacturers and re 
organizations in that area with 
ition and service on industrial 
, imentation techniques The office 
ted at 310] Imperial Hwy Lvn 
Calif 
moves 


New national headquarters build 
) for the Pressed Metal Institute has 
el opened witha two-day celebration 


nt Phe 


( le Ve land 


location 


Ohio 


new 


The deSilvey Corp., which special 


in rebuilding and reconditioning 
, Varner & Swasey lathes, has moved 
Williamsville to new and larger 
irters in East Aurora. N. ¥ 
ElectroData Corp. has completed 
Wing personnel and equipment into 
ew plant in the Hastings Ranch 
tion of Pasadena. Calif. The facil- 
which at present takes in 40,000 
ft. is designed for threefold expan- 
nm on the same site By the move 
ectroData consolidated the operations 
rmerly carried on at four separate 
; itions 
Relocation of its Detroit area hoist 
egional sales office from E. Grand 
Blvd. to the company’s new branch at 
1466 Woodward Ave. has been made 
nown by The Yale & Towne Mfg. Co 
Chis move centralizes all Yale & Towne 
naterials handling functions for that 
dustrial section at the new branch 
| October 1955 
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WHAT’S YOUR HYDRAULIC PROBLEM? 


PLUS a Ti- 
vear background of experience in the design and building ot 


H-P-M’s complete line of hydraulic components, 


hydraulic equipment, can solve your hydraulic problem 


whether it’s a single item or a system. And you can transfer 


vour worries for the job to one responsible supplier. The 
power and control of power needed, to get the motion you 
require, are designed to your specification 

[ tlicall et ; foucl ti (al? H } ] } } 

1 con plete é f ta? ard thu aulie ] } 7 

4 ‘ ¢ acce ‘ n ‘ ‘ 

elé frie Hit hudrau comp ent ; ‘ f 

( | B lletiy { ! ad ¢ ‘ / 


HYDRAULIC PRESS 
MFG. COMPANY 


MOUNT GILEAD, OHIO, U.S.A 






HYDRAULIC 


4 { Do» Pumps 


- ‘ Old & 
SE ) Motors 
- yg —/ 


, 


Valves Nw 2 - 7 “be D 1 Vi Ss l ON 
} : a é > x \ 
c Power Units y 


Cylinders 


INDICATE A-10-187 


FOR FURTHER INFORMATION. USE READER SERVICE CARD 
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Trade Literature 


Protective Coatings Plastic Molding Compounds 


eno Compara Proper tools. equipment and tech 
niques for best results with company’s 


KF. ¢ ers 14 Plaskon alkyd molding compounds cov 
to pro ered in 8-page brochure; outlines rec- 

q plant fa ties fror ommended uses for each type of mate 
1 chem rial; graphs illustrate minimum cure 

parative time vs. temperature for three types ot 

ction on ilkyd. Barrett Div.. Allied Chemical & 

Atlas Mineral Dye Corp.. 40 Rector St.. New York 6, 

4 L-10-1 ¥.7 L-10-2 





QUICK CHANGE 





MICROMETER 
BORING BAR 


* Precision Accuracy. 
* Tool offers new ease in operator adjustment. 
* Micrometer-adjusting screw is not exposed to dirt 

ond chips ... entire screw is enclosed in the bar. 
* Wedge Clamp offers positive locking of the tool bit. 


This newly designed and patented micrometer boring 

tool offers additional features not found in other pre- 
cision boring tools. All of the critical precision parts of 

the tool are completely enclosed and protected in the A 
bar itself. Wedge clamp design offers a new standard 

in tool bit holding power and overall bar rigidity. 





Write for literature covering ALL the features of ~ 
this new tool. 








c \ i 

ry f \ . oe , | 

(.!)|\) poRtace Quick TOOL co. 

4 1054 SWEITZER AVENUE « AKRON 11, OHIO | 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-188 

188 





For Free Booklets and Catalogs— 
Convenient Request Card on Page | 


Chucks 


Information on company’s rectan 
lar, swivelling, rotary and magne 
chucks, vacuum chucks, special tyy 
demagnetizers planer parallels and 


new line of lifting magnets presented 


general catalog: well illustrated 

drawings and photos; includes dim 
sions and specifications. O. S. Walk 
Co.. Inc Worcester 6, Mass L-10 


Drafting Equipment 

Illustrated 32-page catalog coveri 
extensive line of drafting equipme 
serves as helpful guide for buyers 
drafting machines, drawing boards, 
squares, parallel rules, triangles, ter 
plates, curves and lettering aids. Fre 
erick Post Co.. 3650 N. Avondale Ave 
Chicago 18, Ill L-10 


Valve Compressors 

Fourteen major advantages on 
stallation, operation and maintenan 
costs for various types YC and DY' 
feather valve compressors from 75 
350 hp outlined in extensively illu 
trated Bulletin L-676-B1A; includes i 
formation and illustrations on comp 
nent parts; 2-page diagram provide 
data for correct selection and coordin 
tion of auxiliary equipment used 
typical installations. Worthington Cor} 
Adv. & Sales Promotion Dept., Hart 
son, N. J. L-10-5 


Rotary Machines 

Illustrated Bulletin 75-B_ presents 
complete descriptions of extensive line 
of hand and power operated rotary ma 
chines, rolls and accessories; selectior 
chart showing various job operations 
simplifies choice of machines and rolls 
for specific installation. Niagara Ma 
chine and Tool Works, 683 Northland 
Ave., Buffalo 11, N. Y L-10-6 


Tool Steels 

Revised, 44-page book “Tool Steels 
for the Non-Metallurgist” provides 
practical understanding of tool steels in 
a nontechnical form to familiarize non 
metallurgists with basic classifications 
of tool steels; covers properties, genera! 
recommendations as to suitable appli 
cations, heat treating technique, and 
other pertinent information. Adv. Dept 
Crucible Steel Co. of America, P. O 
Box 88, Pittsburgh 3, Pa L-10-7 
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shing Wheels 


] 


ited folder introduces and ex 


ew concept in polishing brought 
ompany s Kon-Toor® wheels 


straight-line and semiauto 


setups. Behr-Manning Div. of 


' 


Co.. Troy. N. L-10-8 
jes 
No. 416 describes and illus- 
of dial indicators, dial gages 
struments; outlines advantages, 
specification for each model 
line The | S. Starrett Co.. 
Mass L-10-9 
es 
rated 16-page catalog offers de 
line of rotary files for hard and 
netals plastics, wood and other 


ils: all files are shown actual size 
xamination of details. Grobet File 


America, Inc 121 Canal St.. 
York 13. N. ¥ L-10-10 


~onveyors 


es 60 medium and heavy duty 
conveyors presented in 20-page 
strated catalog 60A covering data 
i specifications on the complete line; 
ivy views show construction de- 
The E. W. Buschman Co., Clifton 
Spring Grove Aves., Cincinnati 32. 


L-10-11 


Hydraulic Pumps, Controls 
Fifty-six page catalog No. 5001A de- 
bes and illustrates complete line of 
hydraulic pumps, controls and ac- 
sories for general industrial applica- 
ns; includes pertinent engineering. 
sign and application information; 
unit described in detail, with 
‘raph, cutaway view and typical 
lit drawing where required together 
operation explanation, application 
ymmendations, and data relating to 
tion; tables give ratings, capacities 
| typical performance curves. Vickers 
1400 Oakman Blvd., Detroit 32. 
L-10-12 


Honing 

Illustrated 8-page booklet, Form X- 
MAN-5000F, describes company’s hon- 
g machines and their applications; 
xplains honing, compares it with other 
etalworking methods and_ suggests 
rofitable applications. Sunnen Prod- 
ts Co., 7910 Manchester, St. Louis 17. 


Mo L-10-13 


Metal Powders 

Folder describes series of nickel-base 
illoys in powder form for hardsurfacing 
ind brazing precision parts which are 
exposed to severe wear and corrosion: 
well illustrated Coast Metals, Inc.. Lit- 
tle Ferry, N. J L-10-14 
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ways to cut costs 












of drilling and tapping 





The H4F turret drilling machine, with preset depths, 
speeds and reversals—all attention-free during suc- 
cessive operating cycles—offers dramatic savings in: 


1. Handling time. 4. Maintenance. 
2. Set-up time. 5. Capital investment. 
3. Tooling. 6. Floor space. 


H&F Time Study *10 proves this versatile mechine 
cuts handling time from 24% to 67%, assuming con- 
ditions most favorable to competitive equipment. 


Write for H&F Time Study *10 and new bulletins. 


H&F-s time saving turret attachment is separately 
available for attachment to standard dril] presses 
. preset depth, speeds and reversals not included. 





HOWE & FANT 


28 FITCH STREET, EAST NORWALK, CONN, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-189 
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NEW 


UFKIN 









SCRIBE in be 
mounted in fou 





1’ WIDE 
MASTER 
PLANER GAGES 








PLUMB vial 
for vertical 
use 








FINE ADJUSTMENT 
screw for ex tc 
? 


FULL 1°* SQUARE 
STEP takes standard 


MACHINED V WAYS 


1'' WIDE BASE gives 
ided stability Slide 





; y Att permit 1° & 3° 
1 when gage BONS add 
= ¢— step scriser — to capacity. 
al pe Pont on Pe 
jrooves, efc. 
New Design Provides More 
| Stability, Faster Operation 
f 1 


The all-new design of the Lufkin 901A 
Master Planer Gage is loaded with fea- 
tures you'll like. Note the more stable |" 
wide base, the fine adjustment screw, the 


exclusive rapid adjustment lock, the ex- 





clusive plumb level and the many other 
features shown above. Ask your Industrial 
\\ Distributor to bring one around so you can 
| ¢ ) : try it for yourself. It's available as pictured 
— )\ above, or in other models without certain 


accessories or features. 


BUY /uFK/N TAPES - RULES - PRECISION TOOLS 
FROM YOUR DISTRIBUTOR 


THE LUFKIN RULE CO., SAGINAW, MICH. 











with 3" extension in use 
to extend capacity. 








with offset attachment 

. used for setting in } 
narrow places or re- 
versed and used as a 
scriber. 














SAVE UNCERTAINTY... 


Consult Your Industrial Distributor 


* He has the answers to "Where can | get it?" at his 





fingertips — often from stock for immediate delivery. 
* His experience gives him a sure answer to your ques- 

a4 tion, “Is this the best solution to my particular 
problem? 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-190 
190 





Enclosed Switches 
Complete line of industrial enelk 
switches presented in illustrated | 
page catalog No. 83 offered as aid ) 
plant engineers and maintenance 1 
describes in detail switches desig 
for use on either a-c or d-c indust 
applications; photos, dimension dr 
ings. circuit diagrams, electrical d 
and technical information includ 
Micro Switch Div. of Minneapx 
Honevwell Regulator Co.. Freeport. 


L-10-15 


Tube Mills 


Extensively illustrated manual p 
sents detailed information on Elect 
resistance weld tube mills; covers su 
phases as the profitable aspects of 
tube mill, tube making processes, t 
electric-weld process, physical char 
teristics, details of equipment involve 
etc. The Yoder Co., Cleveland, Ohio 

L-10-16 


Power Tools 

Fact booklet. “Make Up Your Ow 
Mind” describes company’s inexpe 
sive, accurate, portable power too 
which are being used in industry | 
supplement or possibly replace heavi 
machine tools. Delta Power Tool Diy 
Rockwell Mfg. Co.. 400 N. Lexingto 
Ave., Pittsburgh 8. Pa L-10-17 


Measuring 

Data Chart leaflet, No. 5506, list 
essential specifications and perform 
ance of specialized instruments fo 
direct angle and circle measurement o } 
such industrial items as gears. cam: 
and similar precision equipment a 
well as in construction and testing o 
jet engines, guided missiles, rada 
control and guidance mechanisms. En 
gis Equipment Co., 431 S. Dearborr 
St.. Chicago 5, Il. L-10-18 } 


Training Slides 

Revised 8-page pamphlet “Notes ot 
Color Slide Sequences as Aids in Busi 
ness and Education” stresses simplicity 
flexibility and other advantages of slides 
in such uses; also lists other free ref ' 
erence literature on subject. Sales Serv 
ice Div.. Eastman Kodak Co., Rochester 
4, N. Y. L-10-19 


Chilling Equipment 

Catalog describes and illustrates in 
dustrial chilling equipment and test 
chambers for shrink-fit assembly of 
metal parts, metal treatment, gas de- 
hydration, metal and material testing 
and other industrial uses; covers tech- 
nical data for metal treatment, charts 
of typical cycles in heat and sub-zero 
treatments of steels ete. Cincinnati 
Sub-Zero Products, Reading Rd. at 
Paddock. Cincinnati 29, Ohio. L-10-20 
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Lu 





mers 


V-page omparative reame! 
cludes stvle and net price in 
plus complete dimensional 
standard reamers. blanks and 

=: arranged by decimal equiva 
Lavallee & Ide, Inc., Chicopee. 
L-10-21 


cision Tools 
xtensively illustrated brochure pre 
full picture of company’s range 
icilities, available precision skills 
broad experience for turning out 
sion gages, dies, jigs and fixtures. 
ardt Tool and Machine Co., 914 
roe St.. St. Louis 6, Mo L-10-22 


echnical Service 

Engineering Psvchology” brochure 
first of a series describing specialized 
ical services offered to industry 
The Franklin Institute Laboratories 
Research and Development, Benja 
Franklin Pkwy. at 20th St., Phila 
phia 3. Pa L-10-23 


Oi 


Complete information on company s 


Accumulators 


ton type hydraulic oil accumulators 


precharging accessories discussed 


catalog 1536 outlining their specifi- 
ons and dimensions. features and 
vantages: illustrated. Industrial Hy 
raulics Div., Parker Applian e (Co., 
7325 Euclid Ave.. Cleveland 12. Ohio 


L-10-24 


Screw Machine Products 
Illustrated report, “1955 Buyers’ 
lide,” organized for users’ efficiency 
n designing and specifying screw ma- 
ine products; covers such topics as 
what increases costs, design considera- 
ons, samples. drawings, grinding, 
oncentricity, plating and heat treating. 
nishing, overruns, underruns and in 
-pection. Request only on company 
etterhead direct from National Screw 
Machine Products Assn... NSMPA 
Bldg.. 2860 E. 130th St.. Cleveland 20. 
Ohio 


Gage Blocks 

Fight-page illustrated catalog gives 
omplete specifications and prices on 
entire line of chromium plated gage 
blocks available in 28 standard block 
sets as well as in individual blocks. 


Ellstrom Standards Div.. Dearborn 
Gage Co.. 22038 Beech St.. Dearborn. 
Mich. L-10-25 


Engine Lathes 

Illustrated 16-page brochure com 
pletely describes Demoor engine lathes: 
gives close-up views of components, ex- 
planation of controls and specifications. 
Stokvis-Edera & Co.. Inc., 18 Secatoag 
Ave., Port Washington, N. Y. L-10-26 
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Here's a B. Jahn progressive die that performs 10 precise opera- 
tions on .156” cold rolled steel with one blow—and when a die 
does that, brother, it's really producing! The stock was so heavy 
that a 600 ton press was needed—the countryside shook with 
every stroke—the components were red hot as they rolled from 
the press at the astonishing rate of 32 per minute. A die that can 
take that punishment day in and day out must be built—AND 
BUILT RIGHT! But brute strength wasn't enough. B. Jahn had to 
build the 10 station die to produce intricate hub bearing retainers 
so precise that they could be used as they came off the press— 
with no further machining. Sounds unbelievable, but it’s typical 
of the impossible dies made routine at B. Jahn. Let B. Jahn tool 
your next “can’t be done” job! 





Send today for the B. Jahn brochure— 
it’s packed with fascinating case histories. 


B. Jahn 


THE B. JAHN MANUFACTURING COMPANY © NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-191 
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SOUTH BEND 
12-SPEED LATHE 


The wide range of spindle 
speeds on this new lathe cuts 
machining time because the 
operator quickly selects the 
right speed for each operation 
Pushbutton control provides a 
fast change from any high 
speed to the corresponding low 
speed. Its 48 longitudinal and 
cross feeds assure maximum effi- 


ciency on every job $2690 00 


».B. Factory 


CL-8155C—as illustrated below, less 
metor and controls. Time payment 
terms available. 





Compared with our costs 


OUR PRICES ARE LOWER 


than they were back in 1941 


WAGES UP MATERIALS UP. PRICES UP ONLY 


155% § 131% 


: 
. = 
Zz 
E = 
a 


. (i a 






Prices are closely t costs. Costs 
are still rising. Buy now before in- 
reasec costs necessitate higher prices 





©) SOUTH BEND LATHE 
Cay SOUTH BEND 22, INDIANA 
r Butiding Better Tools Since 1906 


Uh BEND LATH 


INDICATE A-10-192-1 
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FOREIGN 


LITERATURE 


Survey of Metal Cutting Research 

Given a prominent place at the an- 
nual meeting of Swiss Production En- 
gineers, March 1955, was the beginning 
of metal-cutting research in the United 
States in 1880 and the 
high-speed steel 


The May 


ganisation features the pioneer F. W. 


invention ol 


issue of Industrielle Or- 


Taylor. The leading article by W. 
Vogel is a historical survey on metal- 
cutting research as initiated by Taylor 
and his associates Sinclair, Gantt, 


White and 
G. Schlesinger and _ his 
Kronenberg and others 


Barth, and carried on by 
associates, 
The discussion also includes the 
work of Wallichs in Germany, Opitz 
and Bickel in Switzerland as well as 
that of Maag 


in the Swiss machine tool industry. 


Turrettini and Bodmer 
A contribution to particular metal- 
cutting problems will be found in an 
article by E. Bickel. 


research 


who describes the 
carried out in Switzerland, 
results with those of 
Ernst, Merchant, Herbert, Krystoff, 
Krabacher, Kronenbeftg, Hucks and 


Schwerdt. Chip formation at high cut- 


compal ing some 


ting speeds was discussed at the meet- 
ing by W. Kirchsiper, emphasizing that 
metal-cutting is a dynamically con- 
trolled process and that static consid- 
erations are insufficient for solving 
basic problems 

\ survey of high-speed steels as 
presented in English by F. A. Lytton, 
is reproduced with its interesting pre- 
dictions on 


future developments of 


high-speed steels. The development is 
going in the direction of increasing 

content. 
However. grinding troubles are antici- 
pated, which the author terms a chal- 
lenge to the grinding wheel manufac- 
turer. Furthermore, heat treatment 
without use of salt baths will dis- 
appear more and more and high-speed 
steel of the future will contain sulphur 
to obtain a “built-in lubrication effect” 
at the cutting edge. 


the carbon and vanadium 


A survey of cemented carbides and } 








FOR THE 
BUSINESS 
END OF THE 


Aulowallica- 


WILLEY’S 
TUNGSTEN 
CARBIDE 
paede) 5 









For PROFIT 
PRODUCTION ond 
LONG, NON-STOP runs... 
Willey’s Tungsten Carbide Tools 
best meet the demands 

of Modern Automation. 

Write for catalogs: 


» 





Specialists in Preforme 
Shapes and Tools to Blueprints 


WILLEY’S CARBIDE 


‘ TOOL Co. 


1340 W. Vernor Hwy. « Detroit 1, Mich 
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ds developed in Switzerland ts 
M. Widmer in the same issue 
istrielle Organisation He out 
recommendations for minimum 
ements for the quality of car- 
from the standpoint of the user 
vants to cover all fields of appli 
with a small inventory. Another 
presented on occasion of the 
l-cutting research anniversary 
deals with a comparison of 
d” and “clamped-on” carbide 
The author. G. Vieregge, takes 
onsideration the stresses produced 
ich method and the resistance to 
forces. cutting temperatures as 
is the cost. Numerous tables and 
trations and diagrams are used in 
article The conclusion is that 
method has its field of applica 
ind that the original type, namely, 
lamped-on, is more in tavor now 
when it was first introduced 


irface Measurements 


\ 


When a part is machined, a chip is 
iched, leaving on the part a tool 
k. resulting in the machined sur- 
Four main groups of imperfec- 
can be recognized according to 
E. Reason. He has run extensive 
estigations on surface measure- 
ts. His findings are published in 
sue No. 5, 1955 of Industrielle Or 
isation, including shaped, ground, 
lled, turned and lapped surfaces. An 
or in form of the part is generally 
ised by flexure of the machine, while 
itterns appearing on the surface are 
stly due to vibration or caused by 
id truing of grinding wheels. He 
luded also the pattern formed by 
ceessive grooves and_ irregularities 
thin each group resulting from the 
ipturing of the metal as the chip is 
rmed. 
[he paper covers details of the errors 
forms, roundness, tool profiles and 
ol marks, fine texture as well as the 
merical assessment of the profile. 
England, as the author indicates, 
he preferred measure is the average 
parture from the centerline (cla) 
vhile in the United States the root 
ean square (rms) value has long 
en used, although there are grow- 
g signs of a move towards the simpler 


[It is interesting to note that the ratio 
the American rms to the European 
la depends on the form of the wave 
‘f the surface investigated. This ratio 
s about 1.1 when crests and valleys 
re both rounded as is often the case 
vith surfaces machined by single point 
tools; the ratio is 1.2 for surfaces typi- 
hed by grinding and may rise to 1.35 
for asymmetrical waveforms, with 
rounded crests and sharp valleys often 
curring in lapping. 

If a ratio of 1.2 is taken as a normal 
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Through the 4th Dimension 
Time Barrier 
Production Highs 





5 SA 


LIPE AML BAR FEED 


gears machine production to the steady flow of Time 


LL industrial results are achieved in Time . . . vital 4th 
dimension that measures output, costs, profit. Shorten the 

time gap between operations . . . shorten the time when machines 
are ‘cutting air”... keep machines producing at a steady optimum 
rate during the fatigue slow-down from 10:30 to noon, and from 
3 P.M., till closing time .. . amd you are getting 4th Dimension 
production. Production that is geared to the steady flow of Time. 


Lipe AML Bar Feed Produces from 30% to 100% 
More Output by Eliminating Time Losses... 


Time losses account for the enor- 
mous differences in output among 
workmen. By eliminating these 
losses automatically, the Lipe AML 
Bar Feed boosts overall production 
from 30% to 100%. That's because 
stock is fed to the machine inde- 
pendent of the operator. Constant 
pressure behind the stock assures 
uniform speed of feed. No feed 
fingers to fail or mar stock. No 
multiple feed-outs, even on the 





longest pieces 





F 
il th : : 
Mail the coupon § \ipe ROLLWAY CORPORATION 5 
now for free lit- - Spvacens 4 08. ¥. . 
erature giving full B Sure, I'd like to know more about the Lipe AML Bar Feed. g 
details on the Lipe g Send me your free booklet ' 
AML Bar Feed. | ry 
e Name_ — Title 1 
J " 
D a Company n 
4 ' 
Qf Street ee 1 
' . 
- : —— rs Zone State - 4 
i rl 
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MULTIPLE-HEAD, CONVEYOR-TYPE 


ABRASIVE 


BELT 


GRINDER 







MODEL 680 


Here is a high-production, semi-automatic 
abrasive belt machine for precision finishing 
of any flat and many irregularly shaped sur- 
faces. Works on amy ferrous, non-ferrous, 


plastic or other material. 


Operating wet or dry, the Model 680 in- 
creases production up to 100° and more, 
over conventional grinders. You may simplify 
fixtures — or eliminate them entirely. Set-up 
time is reduced substantially: a big saving 


where short runs are common. 


Multiple heads allow you to combine op- 
erations which would otherwise be done on 


several machines or through repeated set-ups 


4] of one machine. Single, double or any num- 
ber of heads are available, powered by 5 or 
7’. hp drive — with or without magnetic 
chuck. 
THE ENGELBERG HULLER CO., INC. 
: 
THE ENGELBERG HULLER CO., INC 


Seneca St., Syracuse, N. Y 


NAME 
FIRM 
ADDRESS 


CITY 
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GRINDS 
AND 
POLISHES 
UP TO 


100% 
FASTER 





SEND US a sample piece 


or print for cost-and-time- 
savings estimate. Or ask to 
have one of our production 
engineers call to discuss your 
grinding problems. No charge 


no obligation 


Please send complete information on new Model 680 Multiple-Head, Conveyor- 


a 
Type Abrasive-Belt Grinder, and name of nearest distributor 
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iwure it should rarely lead to al 


in conversion otf more than about 
percent. which is generally neglig 
tor functional purposes The au 


suggests adoption of the cla sys 
which can more readily be disp] 
by scale and pointer instruments 
the rms system 

While no general rule has appare 
been accepted in Germany, cla is 
generally accepted in Holland. 
though it is a metric country, the mi 
inch has been adopted there as the 
for cla measurements in order 
facilitate comparison with Ameri 
and British practice. If all count 
would follow this course. surfa 
could have a common. internatio 
designation 

In the same edition of /ndustri: 
Organisation another article on surt 
measurements is published by W 
De Vries who is in charge of surf 
research at the Phillips Works 
Holland He has found that the cx 
bination of the European cla cones 
of surface finish with the English 
mension of the microinch gives d 
which are more practical than th 
based on 1/1000 of a millimeter, knoy 
as the “micron.” He _ indicates tl 
the problem of surface roughness h 
been brought considerably closer to 
solution and that it would be easy 
come to an international agreeme! 
with 21 classes of roughness standar 
grouped according to a geometric 


progression ot | 6 


Control of Residual Stresses 
in Machined Surfaces 

Knowledge of residual stresses pr 
duced in workpieces by machinit 
processes 1s still rather limited a 
though such stresses may often be the 
reason for breaking of parts. H. Bueh 
er and W. Schreiber have carried on re 
search into the distribution of residua 
stresses and means for reducing the 
by a planned sequence of machining 
operations, either turning or boring 
or both. 

They have published their results i 
an article in Werkstatt und Betrieb 
July, 1955. Residual stresses are also 
produced often by heat treatment o1 
by drawing in cold drawn bar stock 
While annealing usually reduces resid 
ual stresses to insignificant quantities 
this does not hold in all cases and, as 
far as cold drawn bar stock is con 
cerned, is impractical. Also, the in 
ternal stresses are often the cause of 
out-of-round workpieces. This is due 
to lack of proper consideration of prob 
lems involved. The authors have de 
veloped some preliminary diagrams 
that can be used for calculations of 
stresses for simple cases where at least 
some data on internal stresses are avail 
able. 
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4 \ COMMERCIAL RUN of synthetic pa 
Fechnieal Shorts... per made entirely from 


nylon fiber has 








heen produced by Riegel Paper Corp. || 
High strength is among the substance’s 1] 
oe ng characteristics. Many 
times stronget 
Produce than paper mad 
7 ol rags or wood 
‘ CENT ATENT No. 2.702.523 metal. In vir f this quality. desig aper eplicrsi 
; oo @- ipparatus — lol ers may s] ib bye »-met From Nylon ilmost impossible 
oe te a gee rR ae d Basic inge ol to tear by hand 
Y ise of radioactive em pre es ha Was In addition, it is highly resistant to 
< previous - chemical attack absorbs very Little 
PF sed 10 Coatings for Phe g ( ( ( morsture and resists eae of molds 
se by the Powder Base gives \ itio t t iwcteria and light Because of these | 
Energy ; even ove is. has be ed various attributes, number of practical 
ssi0 The Materials success | ilumin to a nu ipplic ations are apparent ee ae 
tus involve " ol 1) is of 1 bye resistance makes it a practical filtration 
patent comprises a receptack syntheti silicone. Pe sulitensnee Sin ceivasien table tuk Set 
; ons, the second of which is dized p exhibited i : hemical packaging; its stability and 
4 i ee sgt ire resistant to aromatic fuels and hy moisture resistance indicate suggest its 
vessel is emploved to control the draulic fluids and can be | use for tracing papers, important re 
eager ne a pened eg — ords and permane nt do« uments 
egulating the previously de | 
‘ variable parameters Previ | 
processes 10 coating powder | 


DD... 
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radio; 


iter s wit ictive mate 

ive ved a series of uncon 

variables Each variable ol 

decreased the efi ienev ot suet 
xx re 

LOPMENT OF} A process to sue 


v bond rubber to metal has bee 


Stillman Rubber Co. The 

illed Permadizing differs 

nventional processes in that it 
rubbe ‘ 

bonded New Process 

aad oy for Bonding 

oe pepe Rubber to Metal 


nd bonding 


yn the metal inserts. The results 
engineers with a material of 
ike-up which will hold dimen 


tolerances as closels 


as those of 
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BIG SAVINGS in PRODUCTION TIME 
..-and INCREASED ACCURACY ! 


e-- yours with the 
New A-B-C 
LIFT SWING 
Drill Jig 
Fixture 


The PATENTED 


Plate can be 


Swing Away” Top 
moved completely out 
of the way, permitting faster loading, 


easier nesting, ready inspection of 


the part, simplified and easier unloading. 


Placed over the work in lockin osition, the 
g9 P 


Top Plate is aligned in the same way as a 


precision Die Set, by means of two hardened 
and ground bushings which glide over immov 
able, precision ground guide pins. There is no 


play to permit inaccurate registry 


A positive and simple locking mechanism locks 
the fixture securely, with a slight pressure on 
the handle. The same slight pressure releases 
the top plate and raises it to 


Drill in TWO places 


swing position 
The Lift Swing feature 


Write for Color Circular L. S$ 


plate and fixture sizes, etc 





back drilling 


can be laid on its 


to perform 


operations in second plane, 90° from that of 


the original drilling. 


Impossible holes’ become possible Using 


a double top plate which can be swung a full 
180°, you can drill two holes side by side with 
a minimum wall thickness between and without 


regard to the wall thickness of the drill jig 


bushings themselves. Also, you can drill a 


smaller or larger hole without removing the 


piece from the fixture. You simply drill, lift 


swing plate then lock and drill again 


which gives detailed engineering information, diagrams, range of 
g g G a ’ q 


Demonstration in your own plant may be arranged. No obligation 





ACCURATE BUSHING COMPANY 


Department TE 


Main 


Office and Factory 


447 North Avenue, Garwood, New Jersey * WEstfield 2-6400 
Engineering Office and Regional Warehouse 
5722 W. Chicago Ave., Chicago 51 * ESterbrook 8-7180 
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SPECIAL MARKING MACHINES 





VELL, HYPODERMIC NEEDLES 


ht 
| 


... by the thousands . . . with precision 


. and economy! 





Pharmaceutical people lay down 
the most exacting requirements. That’s why Parker was 
given the challenge to design and build this super- 
special marking machine. Dial operated, it marked 60 
needle holders per minute—no trial and error—every 
impression perfect! That’s our story. What’s your prob- 
lem? Parker can do the same for you. 


So prolecl your MARKET . ee Mark it! 


Send today for literature on the complete line 
of Parker marking machines and accessories 





THE 


PARKER G& 


STAMP WORKS, INC. 
MARAING DII W4CHINTRY DI 


FRANKLIN AVENUE © HARTFORD, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-196 
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Oct. 5-9. Wortp PLastics Fair a 
TrADE Exposition, Los Angeles, Cal 
For more information, write Wor 
Plastics Fair and Trade Expositi 
8762 Holloway Dr., Los Angeles 


Calif., care of show management. 


t 


Oct. 6-8. Sociery or [NpUSTRIAL D 
SIGNERS. llth Annual meeting and D 
sign Conference, The Woodner, Was 
ington, D. C. All details may 
obtained from society office, 48 E. 49 
St.. New York 17, N. ¥ 


Oct. 10-12. AMERICAN SOCIETY © 
LUBRICATION ENGINEERS and AMERICA 
SocieTyY OF MECHANICAL ENGENEERS 
2nd Joint lubrication conference, Ant 
lers Hotel, Indianapolis, Ind. More in 
formation is available from ASLI 
offices, 84 E. Randolph St., Chicago 


I] 


Oct. 14-15. NarTionaAL Socirty o 
PROFESSIONAL ENGINEERS. Fall meet 
ing, Peabody Hotel, Memphis, Tenn 
Contact society headquarters, 1121 15tl 
St. N.W.. Washington 5, D. C. for de 
tails 


Oct. 17-21. AMERICAN SOCIETY FOr 
Metats. National Metal Congress & 
Exposition, Convention Hall, Philadel 
phia, Pa. For more facts contact so 
ciety office, 7301 Euclid Ave., Cleveland 
4 Ohio. 


Oct. 17-21. American WeELpING So 
ciety. National fall meeting, Bellevue- 
Stratford Hotel, Philadelphia, Pa. Con- 
tact society office, 33 W. 39th St., New 
York 18, N. Y. for more information. 


Oct. 17-21. Nationat Sarety Coun- 
cit. 43rd National Safety Congress 
and Exposition, Conrad Hilton, Con- 
gress, Morrison and LaSalle Hotels 
Details are available from council 
headquarters, 425 N. Michigan Ave., 
Chicago, II]. 


Oct. 20-Nov. 3. Atomic Enercy Ex- 
HIBIT, sponsored jointly by Atomic In- 
dustrial Forum, Fund for Peaceful 
Atomic Development and Carnegie En- 
dowment for International Peace, Car- 
negie Endowment International Center. 
United Nations Plaza, 46th St. and 
First Ave., New York, N. Y. Addition- 
al information may be obtained from 
Atomic Industrial Forum, Inc., 260 
Madison Ave., New York 16, N. Y. 
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FOUNDERS SOCIETY 


24-25. STEEL 
erica. 53rd fall meeting, The 
rier Hotel, White Sulphuy 
W. Va. Details are available 
the society office, 606 Terminal 


Cleveland 13. Ohio 


94-26. AMERICAN STANDARDS As- 
rion and NATIONAL BUREAU OF 
ARDS, joint sponsors of Sixth 
nal Conference on Standards, 
ton Park Hotel, Washington. 
to be held coincidentally with 
annual meeting of American 
lards Association. Write for de- 
to ASA offices, 70 E. 45th St.. 
York, N. ¥ 


1-5. Wortp SYMPOSIUM ON Ap- 

SoLcaR Enercy, Phoenix. Ariz., 
isored by association for Applied 

Energy, Stanford Research In- 
ite and University of Arizona. 
te for details to director of public 
itions at the institute, Stanford, 
if. Symposium will be preceded by 
Conference on Solar Energy—the 
ientifrc Basis to be held Oct. 31 to 

1 at the University of Arizona. 
son, Ariz 


Nov. 1-3. INvestTMENT Castine In- 
rruTe. Annual fall meeting, Sheraton- 
lillaec Hotel, Detroit, Mich. More 
ts may be had from Institute head- 
irters, 27 E. Monroe, Chicago, III. 


Nov. 2-4. Nationat FLuip Power As- 
CIATION. Fall meeting, Chicago, III. 
ret complete facts from association 
fice, 1618 Orrington Ave., Evanston, 


Nov. 3-6. NationaL Toot & Die MAn- 
FACTURERS ASSOCIATION. National 
onvention and board meeting, Statler 

Hotel, Detroit, Mich. For more data. 
ontact association office, 907 Public 

Square Bldg., Cleveland, Ohio. 


Nov. 13-18. AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. Diamond Ju- 
lilee Annual meeting and exposition of 
power and mechanical engineering, 
Congress, Conrad Hilton and Blackstone 
Hotels, Chicago, Ill. Write for details 
» society headquarters, 29 W. 39th St., 
New York 18, N. Y. 


Nov. 16-18. Society ror EXPERIMEN- 
AL Stress ANALYsIs. Annual meeting 
ind exhibit, Hotel Sheraton, Chicago, 

(ll. Further details are available from 
ociety office, P. O. Box 168, Cambridge 
1, Mass. 


Nov. 17-18. AMERICAN Society FOR 
Quatity Controt. 10th Midwest con- 
ference, Schroeder Hotel, Milwaukee, 
Wis. Write to society offices, P. O. Box 
1204, Milwaukee 1, Wis. for more in- 


tormation. 
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Fora Real Grip on things 
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Try the Jacobs Ball Bearing Super Chuck. It’s a heavy duty 


chuck for heavy duty drilling. . 


. a bear for grip and 100% more 


powerful than comparable plain bearing chucks. 
Here’s why. The ball thrust bearing rolls away friction between 


sleeve and nut. Steel jaws close 
smoothly with tremendous 
power. The Jacobs Ball Bearing 
Super Chuck grips harder, and 
more accurately than any other 
drill chuck made. 

The Super Chuck and the com- 
plete line of Jacobs Chucks are 
stocked and sold by industrial 
distributors everywhere. See 
yours, or write Jacobs Mfg. Co., 
2010 Jacobs Road, West Hartford 
10, Conn. Ask for Catalog 100. 


JACOBS AND YOUR 
LOCAL DISTRIBUTOR 


are ready to deliver the chucks you 
need and the service you deserve. 


first in chucks . . . first in service 





















JSacobs 


CHUCKS 


Hf it's a Jacobs it holds 
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COOLANT CLEANING! 


Readers’ Viewpoints 


a step backward educator, | feel | must make a reply 


There may be reason for industry s 


/ tude foo many “theory” courses 

Why Take a Back re narrowly theoretical and too many 

ird S | He Too | ( Ju practical” subjects are merely de 

) Dr. Osborn spoke out strongly scriptive of terminology and techniques 

iyainst the trend in engineering science kngineering cannot remain blind to 

urricula toward eliminating the prac crentify discoveries and their ap- 

ical ibyect He Tor De ompliment plication, and industry will not obtain 

don | ’ r tand detenading what it wants by de-e mphasizing sclence 
the needs of fustry bett pre in engineering curricula 

pared engineering graduates \s ar Industry needs will be satisfied only 








COOLANT SEPARATORS 


seca ) magnate 


— 








give you these features for 
Fraatical 
/ 


Automatic —the Separator requires no attention other than 
periodic emptying of the sludge pan 

Intense Magnetic Power — coolant flow is restricted to intense 
magnetic field so that more ferrous material, entrained abrasives 
and other foreign matter is removed per minute per gallon than by 
any other mehod. 

Double Cleaning Action — magnetized particles form a fan- 
shaped pattern on the surface of the magnetic drum which serves 
to ‘comb out’ free abrasive or other materials as the drum rotates. 
Rapid Separation — coolant is processed rapidly, flowing by 
gravity through the separator, for effective circulation at all times. 


No additional coolant supply necessary to compensate for the 
cleaning operation. 


Bornesd Avtoma ¢ Coolant Separators remove swarf sludge 
and abrasive particles automatically from soluble and oil 
. roolant Built in ten zes — 1'/, . & nm 90 y m7 
Write for ‘ € 2, 3, 5, 10, 20, 30, 70, 100, 
I ca ON ae ma. eset . 
Catalog 300E 48U and Jo gallons pe ute, capacity 


(room, 





FILTRATION DIVISION 


| BARNESDRIL | BARNES DRILL CO 
\ceaweS 870 CHESTNUT STREET « ROCKFORD, maenene 
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when the science and the art « 


ot ¢ 
neering are combined on every nh 


Why should there be practical cour ' 


ind theory courses’ Why not req 


students to exercise judgment an | 
sense of values, to weigh pros and c 
in all engineering subjects? The trou } 
with too’ many graduates is their 
liance upon formulas and upon 
assumption that practical  proble 
have unique answers. This comes fr 
a narrow treatment of theory in 
early engineering sciences 

Let's change this. Give students 
chance to make decisions and to 
ingenuity Ask a class in statics 
analyze and report on the forces t] | 


keep the trunk lid of an automol 
open, or the forces that loosen a sti 
born bolt with a pair of gas pliers. A 
students in dynamics to determine t 
horsepower each exerts in carrying 
load up several flights of stairs, o1 
throwing an object high into the 
Give them the feel of theory in acti 

Let’s do more than this Let's por 
the resources of education and indust 
for a realistic combination of theo 
and practice. as is being done by 0 
Department of Chemical Engineeri 
Take senior students off-campus mos 
of their last semester. Let them inter 
on live problems in actual industri 
under the watchful eves of accompany 
ing professors. For education — th 
means revisions in curricula. and 
faculty thinking. For industry it mean 
a new experience ol opening door 
freely for faculty and students to stud 
its problems. real problems. on_ the 
own. 

In this way industry can help edu 
tion. But neither can afford to make 
the grave mistake of ignoring or rt 


sisting the advances of science 


Lee H. Johnson 
Dean 

School of Engineering 
Tulane University 
Vew Orleans, La. 


. . . ceramic tools 


To the Editor 

[ have read “Ceramic Tools Machine 
Steel Fast” (Kennedy and Bovarnick 
June 1955) with great interest and can 
confirm the results reported by the two 
authors. | presume these results have 
been obtained under the equivalent ot 
laboratory conditions. We have found, 
however, that the application of this 
type of material to workshop condi- 
tions has always resulted in early tool 
failure unless a highly skilled mechanic 
was operating the machine. Invariably. 
the average operator who is used to 
operating with high-speed steel and 
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nit 


Pr 


is has found great difficulty 
eg with ceramics 
; ild be ery pleased to know 
yr «6©not the two authors have 
} ised the ceramic tools under 
workshop conditions. especially 
’ plication to capstans. chucking 
s and high speed lathes of the 
Te 


A / B. i ol te 
BSA Tools Ltd. 


Birmingham. Englar 
ems that can be encountered 


troduction of a new item in 


tion shops are well understood 
itely. the senior author was in 
ntal in the change from HSS 
irbide tools in the production 
Watertown Arsenal during the 
rties. 
ise of their brittle nature, it 
soon learned that carbides could 
be introduced as general purpose 
by simple distribution to the 
kmer \ commercial — supplier. 
that the alarming number of 
failures through breakage was 
nental to the use of his product. 
ed a training school in the appli- 
design and grinding of carbide 
s. Representatives of various com- 
es attended the school and. upon 
to their own organization. 
1 shop superintendents and fore- 
Because supervisors did not have 
to train workmen individually. 
of applications men were estab 
rain all machine operators 
ese teams had to overcome prej- 
by shopmen igainst higher 
ls and reduced floor-to-floor time. 
iad to prove that carbides were 
ng enough if handled carefully 
plants required from two to three 
rs of intensive follow-up to firmly 
tablish carbide tools. Education was 
igh Many machines lacked 


eed, power and rigidity required for 


enol 


timum use of carbides. Grinding 
ms had to be established with suit 
equipment and trained personnel 
insportation of ground tools had to 
iccomplished without damage. Be 
ise the design of carbide tools is 
il. tool design had to he under 
control of highly trained special 
in tool engineering These prob 
s represent the revolution that had 
take place before carbides could be 
nomically used 
With such a revolution accomplished 
roduction of ceramic tools will not be 
dificult. Work at the arsenal in- 
cates that problems of handling ce 
imics are similar to those encountered 
ith carbides 15 and more vears ago 


nee that time. substantial improve 
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ments have been made in operator at ... symbols for OD and ID 


titude, mac! e tool structures opel 

ing characteristics, grinding techniques To the I 

and tool design. Less difficulty is there Use of the symbols @ and @ tor out 

lore anticipated luring the coming side diameter and inside diameter, re 

change to ceramics spectively, would prove very useful. The 
Results reported in the arti le were symbol q is now in use mostly by 

and present results are being obtained structural engineers ind in all cases 

under the equivalent of shop cond means outside diameter only 

tions rather than those of a laboratory Where two diameters occur, as mm 

It was the intent of these tests to use tubing or the like. the symbol @ for the 

machining conditions that would be nside diameter will simplify specifica 

typical of those tound in shops doing tion and. together with q for outside 

medium turning operations Steps are diameter, can replace the ise of the 

now in progress to introduce. the 1s ibbreviation ID and OD 

of ceramic tools in the arsenal produ 

tion shops ere ire several imme {. Grangood 

diate potential ip ylications for such Seni member 

tools but. since the shop is primaril {STE Detroit chapter 

a job shop production. quantities 


limited Reader (1 ingood’s suggestion has 


B. Kenne \ heen forwarded to ASTI National 


Bennett Bovarni Standards Committee ED 








Job: Grinding surface defects on castings 


% ™ ‘ Formerly used 3600 rpm electric grinders 
Now: Rotor Application Engineer sug 
Rotor gested switching to new Rotor B-35 Ver 
tical Grinder at 6000 rpm with a harde 

Results: Saves 8 minutes per Casting 
ra os 10% more output with 60% use factor 
Air Grinder Savings paid off tool in 14 weeks. Wheels 


last longer. Cuts operator tatigue 


wheel 





~ 
‘ 
2 
+ 


iuput with new 
Rotor tools! Ask for demonstration on 


your job. 
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rut ROTOR TOOL co 


CLEVEY.AND @) 5 1(@) 
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Agitator tank keeps 
abrasive and vehicle 
in proper suspension 
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Solenoid valve controls 
correct flow of abrasive 
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Mixture is evenly distributed 
over lap plate by rotating 
conditioning rings 





.— — 
Conditioning rings keep 
lap plate flat automatically 


—, 
< 
as 


Spent mixture drains off 
through serrations 
in lap plate 











Conditioning rings serve 
as standard workholder 
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(micro-inch finishes of 2 to 3 RMS—surface fiat 
ness to less than .000011” when required) is being 





5 definitely achieved on all materials including cast 
2 iron, steel, stainless steel, magnesium, aluminum, 
= brass, carbon, ceramics, plastics and sintered me 
f\ ayy, A great many valve manufac- - at will pay ine to investigate this modern ” 
> _— exons Ary! . zen cision, yet economical, method of machining. 
a turers are included in the more 
iw 74 than 500 producers of industrial 


UF equipment using Lapmasters. Get all the facts 
All have found this machine to be the answer to ob- 

taining precision flatness, finish and parallelity in will give you the facts on 
product ion quant ities. Types of valves include gate, producing and measuring 
slide, hydraulic, solenoid, rotary, diaphragm, etc. precision flatness and finish. 
The high production accuracy of the Lapmaster Write for your copies today. 


() = ° 
Lorrie 


pivi 


Here are three booklets that / 






Crane Packing Co., 1823 Belle Plaine Avenue, Chicago 13, Ill. 


in Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., N., 
Hamilton, Ont., Canada 
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)RGANIZING FOR 
\anufacturing Engineering 


By J. A. Miller 


Mfg. Engrg. Dept. 
Transportation & Generator Div. 
Westinghouse Electric Corp. 
East Pittsburgh, Pa. 


His AGE OF SPECIALIZATION of per 
el, industrial management faces 
continuing problem of correlating 
ineering principles and manufac- 
ng techniques. 

Electric has _ solved 
s problem at its Transportation and 


Westinghouse 


enerator Div. plant by creation of a 
inufacturing Dept., 
ose manifold functions include the 
rdination of designing and manu- 


Engineering 


turing practices; control of manu- 
turing costs, product quality and 
livery completion; and initiation of, 
| assistance in, the development and 
pplication of better methods, proc- 
sses, tooling, equipment and_ work- 
ea facilities. 

The work of each of several engi- 


neers in this department has resulted 


cost reductions of several thousand 
lollars per month directly traceable to 
eir efforts. 

It is not always possible to measure 
man’s worth directly in dollars and 


ents. But in determining the size of 


such a_ correlating department, one 


ould aim either at getting a direct 
return that is 25 percent more than the 
ost of salaries and other expenses, or 
it having a staff numbering about one 
percent of the total personnel of the 
livision which the department is to 
erve 


In addition to saving costs directly, 


the Manufacturing Engineering Dept. 


Electric has also 
ichieved good results in maintaining 
production schedules. overcoming bot- 


f Westinghouse 


tlenecks and coordinating subcontract- 

Moreover, the department is estab- 
ishing a manufacturing laboratory 
vhere, free from production schedule 
pressure, engineers are to study de- 
elopment problems, 
juences and time losses, as well as 
train operators systematically. 

In close coordination with the Design 
Engineering Dept. the Manufacturing 
Engineering Dept. reviews all design 
lrawings and specifications for finish, 
welding, tooling. materials, machining. 
tolerances, ete. No design tracing can 


operations _ se- 


October 1955 















be released for manufacture unless 
approved by a manufacturing engineer 

Basically. this Manufacturing En- 
gineering Dept., as shown in the or- 
ganization chart. is composed ot a 
combination of technically trained 
personnel working in conjunction with 
functionally experienced 
This combination of personnel results 


personnel. 


” 


f digevil : 


a) _ 


in a better working balance within the 
group. Shortcomings in practical ex- 
perience within the manufacturing 
sections, on the part of the graduate 
engineers, are thus balanced by the 
experience of the functionally trained 
personnel and conversely, technical 
knowledge and methods of analysis, 
lacking in the functionally trained per- 


Chart of divisional manufacturing engineering, Westinghouse. 








Manufacturing 
Manager 
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Xelated Staff ia _ Line | 
Functions ‘ds. r pUpervision 
| ‘ 
L Superintendent . 
7 Equipment and 7 
Methods 
I | Manu facturinc Machine 
esign a E : wiaa’ eo Design 
cngineer| 'S 9 
T Supervisor tT 
1 iL 
Plant Fa ilities 
Layout Planning 
_ Supervisor _ Supervisor 
Service Groups [| Product Groups 
StI CT ) looment Product ha 
Yo REQUCTION levelo en aa ae j ; 
tion Ly Ly De Of Coordinating and 
rdination Laboratory Liaison Personne! 
Machinin Produ a "oo 
necialists r—1 Coordinating and 
Statistical Liaison Personnel 
Py Control 
- . = -° a Product "cw 
raodricatin . : a 
Roeslatiath fl 4 Coordinating and 
Liaison Personnel 
cal Machinin 
W nding Cons itant ; 
Insulation Product "D" 
Specialists mq Coordinating and 
Liaison Personnel 
» g Others 
\+ bh c c m > - 
tners + —~ — + thers subcontracting Etc 
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technical digests 


e balanced by the engineering 

\, | the ther 
e functionally trained personnel 
he case of the technically 
should b people 
tt diversified backgrounds The 
reat number of problems concerning 
ichining and the rapid advancements 
ile n cutting tools ind meth 
rds make it mandatory that personnel 
vitl I il I experience bye included 
vith ict i group \ caretul screen 
g of raduate machine ipprentices 
provides a itistactory source Of mal 
powel ly rddition i screening ot 
other personnel within the manutae 
turing organization will produce people 
with experience ind manutacturing 
know-how” that can be used to great 


idvantage within the dept In order 
to function properly with the many 
personnel of the other departments 
with whom contacts are made, the 


ibility to express thoughts clearly, 


create good impressions, and_ think 
clearly, are of prime importance. The 
manutlacturing engineer, in a sense 
then, is a combination of technician. 
salesman, politician and analyst. Ex- 
perience thus far gained indicated that 
i system of pretesting personnel before 
their addition to the group can do a 
vreat deal toward satisfying the stated 
condition. Correlation of these test re 
sults with job performance has proved 
this rather conclusively 

It should be noted that the depart- 


ment serves the division as a valuable 


training ground for future management 


positions Its wide coverage of work 


ind the contacts that. of necessity. are 


made are valuable experience for po- 
















Tough Alloy 
Steel Back 


High Speed 
Steel Teeth 


ing 


Ask for the lotest MARVEL A 
Cutting Too! Bulletin and 
the name of your closest 
MARVEL Distributor 


Manufactured only by 


UNBREAKABLE—to saw FASTER. 


Composite construction (a 
narrow high speed steel tooth 
edge electrically welded by the MAR 
VEL-invented process to a tough, non-brittle 
alloy steel body), means that MARVEL high-speed- 
edge can be subjected to the MAXIMUM feed pressure 
that any hack sawing machine is — of applying. 


MARVEL blades need not be ‘“‘babied”’ 


SHATTERPROOF—for SAFETY. 


MARVEL blades never shatter or “txplode’’ as do the 
ordinary “‘brittle’’ blades shown at left which so often 
cause personal-injury accidents such as the loss of an eye 
or severe laceration and expensive damage to the sawing 
machine. Operators who use MARVEL blades exclusively 
soon ‘‘get the habit"’ to apply heavier feeds, greater blade 
tension, higher speeds—to do their work faster, because 
they know they are SAFE with MARVEL 


SHARPER, PREMIUM-STEEL TEETH—to wear LONGER. 


Teeth are accurately machined by a MARVEL-invented 
yrocess that assures sharper tooth points and positive uni- 
formity of tooth shape and degree of set from end-to-end 
of every MARVEL blade. The steel used in the tooth edge 
is carefully selected from the finest high speed steels avail- 
able throughout the world, regardless of cost or source— 
truly premium steels, without premium cost 


QUALITY CONTROL—to assure UNIFORMITY. 

With more than a quarter century of experience in invent- 
perfecting, and producing welded-edge hack saw 
blades, MARVEL has provided its own laboratory with 
the most modern metallurgical instruments and techniques 
known to the applicable sciences for the specific purpose of 
maintaining highest possible quality control. Coupled with 
rigid tests and meticulous inspection of every MARVEL 
blade, uniform quality is assured 


Features Essential to Top 
Hack Saw Blade 
Performance 









































or fear of breakage! 


These are only a few features that make MARVEL High-Speed- 
Edge Blades such outstanding performers 


ARMSTRONG-BLUM M FG. CO. e 5700 West Bloomingdale Avenue « Chicago 39, U.S.A. 
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tential supervisory personnel. Beca 
of the high personal characteris 
required of its personnel and 
chance for observation of the perfo 
ance of these individuals, many op; 
tunities for advancement have by 
opened to personnel within the dep 
ment. These personnel obtain a bri 
er view of the division’s operati 
than would be possible in almost 
other line of endeavor. 


From a paper, number 55-SA-5, given at 
ASME semianuual meeting Boston M 


June 1955 
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Use of Computers in 
Ordnance Design 


By Thomas Wood 


Weapons Branch 
Rsch and Development Div. 
Detroit Arsenal 
Center Line, Mich. 

Engineers at the Detroit Arsen 
early recognized possibilities of el 
tronic computer. They now utilize th 
instrument in early stages of develo; 
ment of a complete vehicle or its con 
plex components. Advantages whi 
result from rapid analytical investig 
tion over time-consuming, tedious and 
costly manual computations are numer 
ous, but more important is the fact th 
new ideas and design principles can by 
investigated almost as rapidly as the 
are conceived. The analog compute: 
makes possible economically determi: 
ing feasibility of a design without con 
struction of expensive models and ex 
tensive laboratory tests which are ofte: 
destructive. Moreover, it helps the en 
gineer to determine design principles 
which offer the most promising avenue 
of investigation. 

An analog computer is capable o 
making high-speed mathematical cal 
culations, once the physical behavior 
of a device has been described and 
formulated into mathematical state 
ments. This can be done because the 
behavior of most physical systems can 
usually be expressed in terms of mathe 
matical equations and graphs. Whe 
the mathematical graphical statements 
become available and the various ele 
ments (multipliers, integrators, etc.) of 
the computer are connected in a man 
ner analogous to the equations, the 
computer will perform the appropriat: 
mathematical operations. The more 
frequent fundamental operations per 
formed by analog computers are: 

1. Multiplication by a constant 
2. Integration of quantities with 
respect to time. 
3. Multiplication of variables. 


To determine accuracy inherent in 
the use of the computer for design and 
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nical digests 


ment, a research program was 
d. The problem was to corre- 
e response of an actual tank 
on system, Fig. 1, with that of 
lated tank. Field tests consisted 


ing the tank at various speeds 








|. Features of M-47 tank suspen- 


system. 


20 mph) over two types of road 
les. One was a 12-inch and 12 
timber, Fig. 2. and the other an 
ted V ramp 10 feet long and 8 
es high. After certain mathemati- 
elations were set up, the analog 
suter determined the motion of the 
in pitch and vertical deflection as 
tions of time. A correlation of the 
onse of the tank for runs over the 
neh timber with the simulated con- 
tions is shown in Fig. 2. The research 
gram verified that the results ob- 


‘d by the computer were valid and 
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big. 2. (Top) Road function used in 
omputer for correlation tests. (Bot- 
om) real vs simulated response of 
M-47 over 12-inch square, tank speed 
Ll sps. 


vithin limits for the design and devel- 
pment of problems involving various 
pes of wheeled and wheeled and tank 
icles. 

Computer techniques will save an 
normous amount of time and money 
hich normally would be spent in con- 
truction costs and laboratory tests. 
still more could be accomplished il 
ore engineers were adapting correlat- 
ng the physical reaction of structures 
1 terms of graphical data. This diff- 
ilty was encountered and solved by 
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The world is full of ball bearings, vet 
here is a professor at a well-known 
engineering institute asking a simple 
question like that. The world is also 
full of simple questions about motion 
where everybody thinks that some- 
body must know the answer but no- 
body really does until a fellow comes 
along with a high speed movie cam- 
era and finds out for sure. 

Several thousand industrial firms 
are getting their answers—highly 
practical ones at that—with a Kodak 
High Speed Camera like the one 
above. It takes up to 3200 pictures a 
second. Viewing them at the usual 16 
frames per second slows action down 
as much as 200 times. Some users 
make measurements on the film, oth- 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the Kodak 


HIGH SPEED Camera 


Photo by Rensselaer Polytechnic Institute 


Actually, how does a ball bearing work? 





Camera photographs black dots painted 
on balls, as air turdine spins outer race 
Inner race carries a load variable be 
tween 0 and 400 pounds. Illumination by 
indirect light prevents reflections from 
the balls 











ers keep running the film over and 
over again to study some complex 
motion, but most have seen all they 
need to by the time the projector gets 
to the end of the reel. 

We can send a booklet called “High 
Speed Motion Picture Making in In- 
dustry” that tells how some of these 
firms use the idea. Write Graphic Re- 
production Division, 
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di-acro™ 





| BOX FINGER BRAKE 


® Box and Pan Brake 
® Open End Brake 

® Standard Brake 

® Bar Folder 














Form and Duplicate a Wide Variety of Shapes in Metal as heavy as 
16 Gavge— Widths up to 24”— with Versatile DI-ACRO BRAKES 


A number of forming jobs can be done with the Di-Acro Box Finger Brake, by 
simply adjusting or changing the type mounting bar on the contact surface. 


| Di-Acro Finger Brake is: 

1.A Box and Pan Brake — when 
equipped with a complete set of Box 
. Fingers 
: 2. An Open End Brake—when Open 


End Finger is installed in place of 
Box Fingers 


3. A Bar Folder—when an Acute Angle 
Bar replaces the Box Finger Bar 
mounting. 

4. A Standard Brake—when a Form- 
ing Bar is mounted for heavy opera- 
trons 


i Di-Acro Standard and Radius Brakes are also available. Ten models in all. 


*pronounced DIE-ACK-RO 





| WANT MORE INFORMATION? Send for New 32-Page CATALOG 





Creators of 





“DIE-LESS DUPLICATING” 


Gives full details on Di-Acro Brakes and both hand and power 
operated Di-Acro Benders, Notchers, Punch Presses, Rod 
Parters, Rollers and Shears. Mail 
your request today. 





METALWORKING 








O'NEIL-IRWIN MFG. CO. 375 sth ave., ioke City, Minn. 











ULGiLiss 
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developing a “simuscope.” This 
visual aid which presents a repré 
tion to scale of the motion of the 
and wheels as the vehicle goes ov 
obstacle at different speeds 

As engineers become aware of 
numerous applications of the comy 
in their respective fields, they car 
expected to use them to fuller ad 
tage. 


From a paper presented at the SAE Aut 
tive Ordnance Day, Detroit Arsenal, Fet 
1955 
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Planning for Automatio 


By C. H. Fawkner 
Special Engineering Assistant 
and 


Charles E. Knight 


Plant Engineer 
Monsanto Chemical Co. 
Plastics Div. 
Springfield, Mass. 

Development of the means for aut 
matic production has mushroomed 
the last few years so that today the 
exists the know-how for construction 
automatic plants that cannot be jus 
fied economically for some time to come 

Ultimately, the automatic factory wi 


be one that starts with raw materials 


and operates continuously to produce 

product or family of related product 
The production process will be con 
pletely integrated, programmed, an 
controlled by computers, with a mini 
mum of human intervention. The auto 
mated company will consist of a family 
of such automatic factories, separate 


geographically but closely knit by rapid 


communications, mechanical data pro 
essing and interpretation, and a strean 
lined management structure to provide 
the necessary human insight and evalu 
ation of data to abstract for compute: 
analysis. 

A major result will be the necessit' 
for management to take a long-tern 
view of business operation. Conceptio1 
of change and expansion must be pro} 
ected more and more into the future it 
sound decisions are to be made in the 
use of capital. This is nothing new but 
the trend needs to be tremendously ac 
celerated. The finished product, for ex 
ample, will have to be one in which 
model variations are as simple and func- 
tional as possible. The consumer will 
have to be educated to this new type 
of design. 

Personnel will be more skilled and 
will require longer training, both in 
school and on the job. Personnel re- 
quirements will have to be anticipated 
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nical digests dition to the tamily of skew-axis gears In Spiroid pinions the line of in 
[hey provide gear designers with a stantaneous contact is practically pet 
} new and practical area for the position pendicular to the sliding velocity, re 
of their gear axis. By locating the sulting in a full sweep of contact on 
} ears in advance pinion axis somewhat unconventionally the pinion and the perfect formation 
ne for design and construction some startling results are obtained of an oil film. The radius of curvature 
’ rv will be extended from the The most outstanding is the fact that at the lines of contact is considerably 
! > vears to perhaps 10 years, Spiroid gears have many more teeth greater than on worm gears of approxi 
matic plant may be obsolete in simultaneous contact Therefore, mately the same size. When driving in 
: time it is in production. This they have more torque transmission one direction, contact is between two 
s the need for building maxi- capacity per pound of weight or inch convex surfaces. In the other direction 
rsatility into the integrated pro- of diameter Thus they present out it is between a concave and a convex 
init decided on standing weight and space economy surface 
ised attention will have to be in gear train or speed reducer design Spiroid gears have more power trans 
techniques of accumulating and Furthermore, they simplify assembly mission capacity per inch of diameter 
eting information. The science and mounting problems and offer a than worm gears. Add to that the 
agement by information evalua- new approach for the control of back much reduced center distance between 
| be employed at higher organi- lash and play. In spite of their rather gear and worm, and any housing for a 
levels. Fortunately automation complex appearance, they are relative Spiroid gear set is much reduced in 
s providing the tools of informa- ly easy to produce over-all size compared to an equivalent 
, ocessing through electronic com- 
* * * * * * * * * 
er area of management that will 
e impact of automation is that 
staff function. Staff specialists, 
larly those involved in creative 
g. information digesting, and FAMILY OF GRINDERS 
mming, may in the future report 
to top management rather than A GENERATION of experience 
management. It also is possible stands behind the ARTER family of 
. they may begin exercising com- grinding machines. Progressively 
' nstead of simply giving advice. these machines have attained ad- 
* me supervisory functions now vanced techniques, simplification of 
ss ered line may themselves become grinding processes, closer toler- 
ee ) pecialist functions ances. Today ARTER is proud of 
in og ee eee ER the family especially the newest 
ss tion Conference, Hotel Roosevelt, New members, Models E and F Rotary 
in ees Surface Grinders. 
a Vv v v 
rv MODEL F 12 
: —s | — 
Spiroid Gears—A New i 
nin Development 
Te 
mul By Fred Bohle MODEL E— 12” AND 16 
ate ROTARY SURFACE GRINDER 
Manager 
ap! Machine Tool Development Dept. 
ror Illinois Tool Works MODEL D—SPECIAL 
an Chicago, Il. SEMI AUTOMATIC 
MODEL 103— GRINDER 
wee CYLINDRICAL AND ARRANGED WITH 
valu levelopments in the field of gearing INTERNAL GRINDER gta 
ute e been largely in the direction of GRINDER CYCLE 
oving the performance character- 
ssit s of known types and designs of 
fern ‘ears, rather than invention of new 
L101 S 
oro Spiroid gears, Fig. 1, are an ad- 
re i 
the 
but 
ac 
r eX 
hic! MODEL 200 
an CARBIDE TOOL GRINDER 
bon ARTER GRINDING MACHINE CO. 
WORCESTER @© MASSACHUSETTS 
aaa Agents in industrial centers of United States and Canada 
1 
1 in 
| re 
ated Fig. 1. Close-up of Spiroid gear. 
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Fig. 2. 
Worl Peal reduce! 
\t ipproximately equal geal 
eters ind 


ive iw 


equal proportions, 


Spiroid gears 


spread between mechan 


Setup for producing Spiroid pinion. 


ical and thermal rating. If, 


diam- terest of economy, the housing is de- 
mounted in housing of gen- 


gearset, the spread 


signed to closely envelop the Spiroid 
becomes 
greater. Therefore, the benefits 
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NEW ‘SHEA ty 


DESCRIPTION: 


Foot operated 4-way valves 


for up to 250 P.S.1 


service. Port sizes 44” 


return (spring return 


reverse or to center). Made 
entirely from corrosion re- 
sisting materials; stainless 
steel, bronze and aluminum. 


air 
and 
+4”. With or without spring 










EAL’ AIR VALVE 


Foot Operated 
4-Way Valves 
With or Without 
Spring Return 


to 


FEATURES: Millions of service-free cycles even on unlubricated air; 
non-corrosive materials prevent galling or binding. Leak-proof to 
the end because “Shear-Seals” improve with use, cannot be scored 
or held open by dirt or pipe scale. Excellent throttling character- 
istics. Flexibility of porting reduces installation cost, 





Cost: $24.50 list price for a 4”, 
$25.50 for a 34” valve, less the usual 
trade and quantity discounts. Buy and 
try one on a money back guarantee or 
write for complete literature 2801. 


BARKSDALE VALVES 


5125 ALCOA AVENUE, LOS ANGELES 58, CALIFORNIA 
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lan cooling are even more prono 
in Spiroid gear reducer design tl 


ordinary worm geal reduce! pr 


Spiroid pinions differ from or 
worms only by the addition o 
taper. They are produced on the 
machine tools and by the same 
niques. The addition of a fixed 
block, Fig. 2, will convert any star 


thread milling machine for the p: 


tion of Spiroid pinions. The same 


true for those thread grinders 
use small diameter grinding whe: 
The Spiroid gear is generated 


hob in standard hobbing machines 
fact that Spiroid vears have 
teeth 


efhicient 


n simultaneous contact 
Standard hol 


machines may be used _ without 


cutting 


modifications or alterations. How 
if used as they are, they will be li 
to a smaller size range. The rey 
ment of the hob slide by one w 
greater offset will enable any hol 
machine to cut Spiroid cears to 
full limit of its size range 

The hob is like the pinion in ¢ 
respect—except longer. However, 
not merely longer in order to ove 
the cutting zone. Length is added a 
large end primarily to compensate 
the loss of size due to sharpening. 
constitutes a great manufacturing 
vantage. 

The improved performance of 
roid gears need not be bought at 
expense. of higher manufacturing 
If the pinion becomes somewhat n 
expensive because smaller grin 
wheels are recommended, the pro 
tion cost of the gear is lowered by 
efficient hobbing cycle and by the 
sence of the size problem between 
and pinion. The real trick is in mat 
ing the hob to the condition of 
pinions as these pinions are produ 
by the simplest grinding and w 
dressing routines. 

Spiroid gears, like all other gears. 
located by their holes or shafts. Hé 
ever, as a rule they are clamped 
held by their back faces during h« 
bing. This is a relatively large and ¢ 
ily controlled surface on the gear 
well as on the hobbing machine. Wh 
ever radial runout is present after ho 
bing and mounting has less effect 
rotational accuracy and play becau 
the gear operates on the side of 1 
pinion. 


Whether it is for high indexing 
curacy, near-zero backlash contr 
high torque to weight ratio, high rat 
in a single set of gears or one of t! 
multitude of everyday jobs which wor 
gears now perform, Spiroid gears a 
pear to do these jobs better than exis 
ing types of gears. 


From a paper presented at the annual meet 
of the American Gear Manufacturers’ Associ 
tion, June, 1955 
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| 
nical digests re —_— a aang og _ high-speed tool steels or sintered car 
aesign, thickness ol stax being hides, 
sheared, and temperature of the shear- Water hardening classes of tool steels 
ing operation. Forming tools must are easy to machine, but because they 
Extending Tool Life possess high wear resistance or high are usually water quenched warpage 
toughness and high strength, and many may be expected. Therefore, they 
Ry S. R. Prance require maximum resistance to heat should only be considered for tools 
: softening. In battering tools high tough having uniform, sturdy designs and 
en ness is most important. . where grinding can be done after heat 
Dayton, O. [ool material for tools subjected to treatment 
impact should be selected from the Decarburization, one of the worst 
cessful tooling program re class of shock resisting tool steels and enemies of tool life, may be frequently 
sien aed a Bs similarly if it is to be used at elevated present on the surface of as-received 
ae pane” deslaaee wana’ temperatures, from the class of hot hot rolled and annealed tool steel bars 
sker and heat treater. In work tool steels The surface of hot rolled annealed tool 
g operations, tool life and part In ge neral most cutting tools for con steel bars may have, in addition to de 
: 1v be affected by the ma tinuous high-speed production should carburization, such surface defects as 
ty of the part material. To be made from the T and M class of slivers, seams and laps. The service 
good mat hinability on = alloy 
9 structure and hardness oc 


controlled. 
steels must be annealed under 
ed conditions to obtain the most 


grain structure tor a particu 





ning operation. In the medium 
range illoy steels having a 
dized grain structure produce 
irning results. A lamellar grain 
ture 1s more desirable for opera- 
which combine turning with drill- 


1 broa hing 





fundamental prin iples of good 
from a_ heat-treatment stand- 
ire quite simple. When subjected 
ombination of forces beyond its 


ite strength, steel cracks. There 


two types ot force combining to 
; the steel, which are: internal A-SINE 
< ia _ a 
































set up during fabrication and eae eee 
: treatment of the tool and the ex 
il torce ot service a : 
| RR ren ae Here is a magnetic chuck that not only 
es, but the most serious are de- handles your parallel work but angular 
[ ner b ( ere i coo og ec 
ved by ee _. ing whil work, too. And angular set-ups to gauge 
ng itferentia cooling 1s 
slr: Secbiiats ath Cin ules sind as block accuracy take but a matter of 
. | 
e piece being quen hed. as shown minutes! 
iccompanying illustration. . : 
properties and heat-treatment of Any angle—single or compound —is set 
ion tool steel may be modified con- up by inserting gauge blocks between 
valle te the olicetine we , ’ ee ae ; 
— dl "s ~ a = wel ei the Magna-Sine’s precision hinged base 
elements. dding these alloying ‘iia 
ents singularly or in various com- plates. Correct blocks to use are indi- 
itions to plain carbon tool steel cated in Table of Constants provided. 
sm Hours of set-up time are saved, angular 
Greater strength in large sections. accuracy is positive, work is held distor- 
Higher toughness at the same hard : 
| wes tion-free on permanent magnet chuck. 
Increased abrasion resistance at the 7 . . 
Se Gaia Thousands in use for grinding, 
Less distortion during _ heat-treat inspection, drilling, boring. 
nent ‘ ‘ 
Greater hardness and_ strength at Write for free catalog which shows all 
| elevated temperatures styles and sizes . . . price list included. 
Most cutting tools require high hard- 
ss, high resistance to the softening 
ct of heat, and high wear resistance. bin 4 
earing tools require high wear re- °o M E R © . C °o MM Pp A | Y 
tance combined with fair toughness. Dept. E-2, 24800 Plymouth Rd. ° DETROIT 28, MICHIGAN 


1 these characteristics must be prop 





Also producers of special gauges and fixtures 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-207 
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Phe basic principle of successful design is to plan shapes which will allow the 


piece 











-— 


to cool as uniformly as possible during quenching without cracking. 








Offer crearer STRENGTH... 


\ these all inclusive Stub Length Tools. ..and...they offer greater 





STUB LENGTH END MILLS 


with flutes shorter than regular 


TWO, THREE AND FOUR FLUTE — 












































| MELIN ss 
eee mad Plus an Exclusive .. In addition to manufacturing a 


complete line of End Mills, the Melin Tool Company makes several 
standard Stub Length Mills exclusive of other tool manufacturers. 





The new Melin Tool Catalog No. 54-C lists the specifications on 


strength and less breakage. Write for your catalog . . . today. 


Representotives in Principal Cities 


rs MELIN TOOL 





COMPANY, INC. 


3372 West 140th Street 
Cleveland 11, Ohio 
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ability of any tool steel may be ad 


ly affected even in the absence 
carburization if such surface de 
are not removed Tool stee] bars S 
be ordered oversize to allow to 
removal of decarburization and sy 
defects. The wear characteristics o 
tool or die will be adversely affect 
decarburization is not removed 
Stress relieving at 1100 to 121 
after rough machining and |} 
finish machining and hardening is 
advantageous in minimizing d 
sional change during heat-treat: 
Proper supports must be provide 
the tools to avoid sagging in the 
ening furnace. Steels are very 
especially at and above their harde 
temperatures and will sag or flow 
tically unless properly supported 
it is necessary to design tools 
sharp corners, thin sections, and 
holes and if such areas do not req 
high hardnesses, it would then be d 
able to pack these areas with ashe 
or fire clay before hardening. 
Ground surfaces may be injured 
cracking, high stresses or bur 
These effects are injurious only if 
useful life of the tool in the servic: 
which it is subjected is affected adve 
ly. Cracks and stresses in ground 
faces are generally considered hart 
since they are likely to grow ur 
service conditions until the tool br: 
The ground surface of a hard 


tool may be highly stressed after 


go! 
ing but not cracked. These high stre 
may develop cracks immediately a 
grinding, before use or during use 
such cases it is often possible to saly 
the tool by stress relieving immediat 
after grinding at or just below the t 
pering temperature in order to maint 
the specified tool hardness. 

From a paper “A Sound Approach to G 
Tool Life,’” presented at SAE Production M 


ing and Forum, March 14-16, 1955, Cir 
nati, O 


¥ v v 


Nuclear Power Plant 
Pilot Model 


By W. R. Gall 


Oak Ridge National Laboratory 
Carbide and Carbon Chemicals Cor 


Oak Ridge. Tenn. 


\{ nuclear power plant for prod 
tion of electric power with an aque: 
solution of uranyl sulphate as fuel | 
been designed, constructed and op 
ated by the Oak Ridge National La 
ratory over a four-year period. 1 
heat-producing reaction occurred in 
18-in-diam spherical vessel, and he 
was removed by pumping the liquid t 
through a U-tube heat exchanger whe 
steam was generated for use in a sm 


The Tool Enginee 

















. 3s 


nical digests 





ex. 1. Reactor-tank assembly of the 
smogeneous reactor experiment. 


is released in the reactor core, 
which the solution is pumped 
vortex flow The core vessel is 
uinded by a heavy water reflector 
oximately 10 in. thick, which is 
it the same pressure as the core. 
only the outer vessel is designed 
gh pressure The core vessel is 
nded inside the pressure vessel by 
let and outlet pipes from the flat 


{ 


head. Also mounted on the head 


three control-element drive mech- 
is and a steam-heated pressurizer 
the core system 

trol elements consist of plates, 


taining neutron observing material, 
may be lowered into positions 

ist the outside of the core vessel. 
shielding the core from the re- 
and reducing its radioactivity. 
yressurizer consists of a chamber 
ected with the core. which is heated 
steam and a jacket to generate 1000 
vapor pressure above the solution 
Heat is generated by the fission 
ess in the fuel solution flowing 
uugh the core vessel and is removed 


he heat exchanger and in the D.O 


able 1—Costs of Some Major 
Equipment Items 





re vessel (approximate $5,000 
ssure vessel 18.500 
am generator 5,000 
rculating pump (fuel 9,000 
phragm pump head 1,900 
phragm pump actuator 5,900 
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PRESSURE REGULATORS 


to Improve Performance, Reduce Wear of Air-Operated Equipment 


MORE THAN 1,100,000 NORGREN REGULATORS PUT TO USE BY INDUSTRY 


NEARLY 400 STANDARD MODELS 


plus many others designed to meet specific performance requirements. 


AIR REGULATORS 

Reduce line pressures up to 
400 psi to moximum delivery 
pressures of 50, 75, 125 or 250 


psi. 's’’ to 1” incl. Series 2A 


re 250 psi te maximum delivery 
pressures of 40 or 60 psi. ‘4 
Series 1505 


LOW PRESSURE 
AIR REGULATORS 


Reduce line pressures up to 








RELIEVING-TYPE AIR 
REGULATORS 
Reduce line pressures up to 
400 psi to maximum delivery 
pressures of 50, 75, 125 or 250 
psi. Relieving feature protects 
against unusually high pres 
sures. 'e"' to 1’. Series 2AX 





LIQUID PRESSURE 
REGULATORS 
For water, oil, non-corrosive 
liquids up to 200° F. Reduce 
line pressures up to 400 psi to 
maximum delivery pressures of 
50, 75, 125 or 250 psi. ‘*" to 


1” incl. Series 2H 








pP PRECISION AIR REGULATORS, 
RELIEVING TYPE 


Reduce line pressures up to 
400 psi to working pressure 
Air flow up to 2 cfm with 30 
psi maximum delivery pressure 
Also flows less than 1 cfm with 
60 or 120 psi. “4 Series 
11,400 





CYLINDER GAS 

PRESSURE REGULATORS 
Reduce cylinder gas pres 
sures up to 3000 psi to 
maximum delivery pres 
sures of 50, 75, 175 or 
450 psi. 2 inlet ports, 3 
outlet ports 4 Series 


4C and 6C 








ahr PILOT-CONTROLLED AIR 
REGULATORS, INTEGRAL TYPE 


Extreme precision over wide 
range. Reduce line pressures 
up to 400 psi to working pres 
sure from 2 to 120 psi. 30, 60 
or 120 psi maximum delivery 


4", %", 1". Series 20AC 





BUTANE PRESSURE 
REGULATORS 

For primary stage pressure reg- 

ulation. Reduce line pressures 

up to 250 psi to desired work 

ing pressure up to 50 psi 

¥%,‘', 1". Series 2E 





—_ PILOT-CONTROLLED REGULATORS, 


REMOTE CONTROL TYPE 
£, Reduce line pressures 


up to 400 psi to 
working pressure from 
t 2 to 120 psi. 30, 60 
5 or 120 psi maximum 
delivery pressure. '2"’, 
%", 1". Series 20AA 





STEAM PRESSURE 

REGULATORS 
For saturated steam and hot 
water up to 450 F. Reduce 
line pressures up to 400 psi to 
maximum delivery pressures of 
50, 75, 125 or 250 psi. %”, 
%"', 1". Series 2B 











LOW CAPACITY REGULATORS 
FOR AIR OR LIQUIDS 


Reduce line pressures 
up to 400 psi to moxi 
mum delivery pressures 
of 50 or 175 psi. 2 inlet 
ports, 3 outlet ports 
4". Series 3A2-B 








REGULATOR-FILTER UNIT 
Automatically filters air and 
regulates air pressure. Re 
placeable, transparent or metal 
filter bowl. Choice of 3 filter 
elements. '4'’, %’. Series 5A 
and 5N 


Phone Norgren representative listed in telephone directory classified sectior under 


C. A. co 
3450 So. Elati, Englewood, Colo. 





“Norgren Pneumatic Products” or 


WRITE FOR CATALOG 


on Norgren Pressure Regulators, Oil 
Fog Lubricators, Air Filters, Valves and 
Hose Assemblies. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-209 
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> 4 piete nstallatior including site devel 
technical digests seule 


is $1,094,162. A list of costs of 
ome items of equipment Is shown In 
Pasie | 
exchange! Leakage experience with the reacto1 
er is a ias been satisfactory. Although several 


leaks were experienced in the start-up 


y cording phases, no leakage was tound during 
he final 12-month period. Leaks are 
0 De detected quickly bv radiation detectors 
t ole are onstantly monitoring the ventilating 
) i ontrol r. so.the reactor can be shut down and 
the t tor iined before a large amount of solu 
ito (Lost of the com tio s lost 








MICROPTIC AUTO-COLLIMATOR 
e oj] ee) 4- Detects et s from a straight line or 
= U ci lar 1ation hire t =f nds 
yf ar l fect by t erature 
n | 10 i 





PROJECTION 4g) 
ANGLE DEKKOR , 


ting inspect } ‘ 
f } } > 
1— to k 
llel 
r MICROPTIC 
Ss OT I irts 





idings to 1 PRECISION CLINOMETER 











onds 
For 1 } iz re 
a quiring t ing Settings 
L/| | 
i detec dy le 
a 10 6s ids, by interpolat to 3 
s Als ailable 1 read 
fe ing direct to 1 second 
ad 
* J « o * * 
CIRCULAR 
* - . PC J - * e 
DIVISION 
. od syperie ad 
TESTER 
: 
} o * = . e - 
irs ~ 2 * * ere = * 
q 
. eye ele * 
Lo» eee 
4 
: C lar spac 
ings On gears 
splines, index plates . ° * DA 
dividing } s, rotary tables, machine 
= AN d O. D BOR 
tables—a s ontained unit quickly 
: e 
set up in any position 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-210 
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Although maintenance re 
difficult, it has been possible to 
1 number of major repairs 
helds as high as 200 R/hi 


iis - Wi 
posing personne! be yond est 
tolerances. In no case of a bre 
nas it been mpossibie to 
necessary repairs 
r 1 a paper, N S T H 
is Rea Experi t th 
Spring Meeting, Balt M A 


Obsolescence and 
Automation 


By M. A. Hollengreen 


President 
Landis Pool Co. 
Waynesboro. Pa, 


\merican metalworking plant 
retaining cld machines and 
iware of the excessive cost of no 
ing modern machines that can mal | 
most of modern tooling 

Behind the purchase of a ma 
tool is a financial man _ intereste 
the future ot the company He is 
ested in the competitive picture 
company operates year alter year, 
obsolete, high operating cost equi] 
while his competitors are taking 
vantage of new, faster, lower oper 
cost equipment. Automation also « 


into the competitive picture 


The United States has discove | 
cycle which involves the relatio 
between automation and employ 
which is probably little understoo 
other countries. It works as fol t 


As manufacturing costs go 


more people can buy a pt 


As production goes up, the i 
ulacture! I employ 
poeple 


more people can buy the ] " 


icts of American indust! 


This country’s high standard of 
ing has been based primarily on ¢ j 
mation—mechanization, as it has 
called for the last century and a 
Automation means simply an incr: 
in productivity due to supplying we 


ers with better and more effi 


means of production. 
If the metalworking industry | 


immediately undertake a sound 
comprehensive program of replace! 

of obsolute machine tools, employ 

will increase and a guaranteed an 
increase in the rate of product | 
with a saving of over a billion dol 

a year can be a reality 

From a paper presented at the National } ’ 





chine Tool Builders Assoc‘ation spring mee 
Edgewater Beach Hotel, Chicago, May 5, 1 
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System for Creative High Pressure 
nn settee HYDRAULIC 
ee CYLINDERS 


Greenwich, Conn. 





nn il aie velop 
perative to begin 
the items known 
end upon idgment and 
solution, and those 
tical and/or experi 
they can be In- 
lusions 
ng proposed solu 


ise oO! sketches, 


laboratory tests, jury rigs, 
own element has 
thesized. it must be correlated | 
known elements as well as 
solutions to other unknown 


Patent Pending 


¢ 


Cut downtime 
with “quick-change” 
rod packing cartridge 





» filter tip attaching machine repre- 


a typical design-development. © 2,000 P.S.L. @ ALL-STEEL CONSTRUCTION 
determine whether the com- e J. LC. STANDARDS e 11 TYPES OF MOUNTINGS 

er se ae ¢ COMPACT DESIGN @ 11 BORE SIZES—1'2" TO 8” 
sd sleet wil eck Suen @ OPTIONAL ROD SIZES © UP-TO-DATE ENGINEERING 
other known elements so as to : 


equate over-all solution, 
essary to start the circuit 


WU el Ww Me itt lol Cod slotele( MMB ole lel stele murctaielole(— 


fain DY mceliving some new 
s. It usually turns out that the : . is easily removed for servicing seal or 
time around the circuit and wiper. Cuts downtime... speeds 
ceeding time, il necessary, 18 


production. S-P Hydraulic Cylinders have every 
modern design feature. Representatives in principal 
plied oni: eandy sandal cities. Prompt deliveries. Send for Catalog 104. The 
widespread misunderstanding S-P Manufacturing Corp., 12415 Euclid Ave.,, Cleve- 
exists between technical and non- fotcto tn an @)etlem 


cal people seems to result from 


ich more rapid rate because 
formation relating to the prob- 


ick of understanding by nontech- 


ersonnel of the thought processes 

ee ee a ee eee THE S-P MFG. CORP. — Cleveland 
levelopment A Bassett Company 
nontechnical executive need not PRECISION PRODUCTS SINCE 1916 

stand the ecientifc detail ia an AIR AND HYDRAULIC CYLINDERS @ POWER CHUCKS @ ROTATING AIR CYLINDERS 
COLLET AND DRIit PRESS CHUCKS e@ AIR PISTONS. VALVES AND ACCESSORIES 








er’s mind. If he knows the logic 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-211 
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INSERT CHASER 


&G 


DIE HEAD 


STYLE DMS 
(STATIONARY ) 
FOR TURRET LATHES 


STYLE ANDO SIZES FOR ALL MACHINES ON WHICH THREADS ARE CUT 


This die head 1s Unique 


THERE 16 NO OTHER LIKE IT 
it ts threads with insert chasers. These are, in reality mall sections of the 
ness end of [ar ind expensive chasers, but with this mportant 
‘t, nce: their t so low they can be even throwr wav when dull 
I xampl for than S$) you can get a dozen sets of insert chaser 
et gre ready Change now t I t chaser die heads 
watcl your per.orman improve tT NIFIED AND AMERICAN SCREW THREAT 


ent tree o red 


THE EASTERN MACHINE SCREW CORPORATION 27-47 Barclay St., New Haven, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-212-1 

















Now Hardened Key Ways 
in Gccde MIR CHUCKS 


New Standard Feature 
Added to .001” Precision 
Ajust-Tru Chucks 


Longer wear, longer accu- 
racy — thanks to hardened 
key ways — is now: added to 
other unique features of Buck 
Air Chucks. At no extra cost! 

Now, more than ever, you li 
want to consider a// of the 
ways the Buck can save you 
money. 

Guaranteed .001” precision. 

Jaws machined in the tool 
room, saving the down time 
of fitting on the chucking 
machines. 

Hardened jaws can be used 
for all operations with the 
Buck. 

{ccuracy adjustments made 


under full air pressure. 


6”, 8”, 10” and 12” sizes 
Buck The Buck Ajvst-Tru principle | © __ 2 o¢ 3 jaws — NO PRICE 
is unique. Jaws grip work like PREMIUM. Send for litera- 
any other air chuck. After work 
ture today. 


Buck TOOL CO. 


1033 SCHIPPERS LANE 


KALAMAZOO, MICHIGAN 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-212-2 












® is d d > 

gripped opposed screws neor 
the back of the chuck are used 
to move the chuck on the adap- 
ter to bring the work to align 
001”. 


ment within 


cunu 


cn s 
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which successtul developm« 
carried on, he can direct his enti 
eration more successfully 
Discouragement on the part of 
vement and engineers can be 
if careful thought is given to time 





cost estimating of development 
Engineers should list as many ste 
possible which can be inticipate 
fore reaching the myypective 

It is not inconceivable that a 
technical executive could insist th 
technical men establish 100 such 
for each $100,000 ot develop 
money. without having the det 
knowledge ot the tec nical prot 
By forcing his technical man inte 
Process or method 





Phasing or timing 

Spatial or geometric 
arrangement 

Operator and control 
arrangement 

Commodities and materials 


handled 


Magnitude (size, speed, load 


stress level 
ature, accuracy 


level, 


Properties of material 

physical, chemical 
Equivalent human functions 
Appearance 


Manufacturing operations 


temper- 











Key factors to be considered during 
creative stage. 
procedure, he may possibly get a m 


reliable estimate of 


ve 


the cost of the 
lopment. Certainly this serve 
take a little edge off the optimism 


the technical man 


nize that the only 


can be 


Management would do well to re 


firm estimating 


done on a new 


developme 


problem is at the synthesis and corré 


tion 


mi 


ste 


that the first 
ght turn out to be a failure. At 
p, a 


stage, and go-re 


new estimate of time and 


t 


should be compiled so that the es 


mates become 


more accurate. 


At the beginning of every 


devel 


ment problem, management is entitl 


to know the approximate total cost 


the 


time 


development is 


> development 


and an 


which might elapse before 


( oncluded. 


should think broadly enough to prov 


this information 


From a paper “Can Design and Developm 
be Standerdized?”’ presented at the 12th 

hine Design Conference f the Cleveland 

gineerine Society, Feb. 1955 


approxim: 
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TER & JOHNSTON-NEWARKE 
ets of the Newark Gear Company have recently been 


jvired by POTTER & JOHNSTON, subsidiary of Pratt 
Whitney, Division Niles-Bement-Pond Company. In 


idition to the complete line of P&J Automatic Turret 


thes, these long-famous automatic gear machines are 
w being manufactured in our Pawtucket, Rhode Island 
int, and are made available through Pratt & Whitney 


+ 


>ry-direct representatives. 


" ' AA ft r¢ A} 
‘ v¥ j ’ , “ 


} NEWARK Automatic Gear Hobbers and Spur Geor 
ters produce helical and herringbone gears, worm 
els and spur gears accurately and economically; they 
easy to set up and operate. Several models are 
vufactured to handle a very wide range of work 
virements. Product literature—including complete’spe- 


ictober 1955 FOR FURTHER INFORMATION 
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GEAR CUTTING MACHINI 


At the Houston, Texas plant of the Link-Belt Com- 











pany — nationally known manufacturer of power 
transmission and conveying equipment—a NEWARK 
No. 7 Automatic Spur Gear Cutter machines this 
massive sprocket wheel quickly, accurately, eco- 
nomically. Part of the drive unit for a specially 
designed oil well slush pump, the 41 inch diameter 
wheel has 85 teeth and will be used with a Link- 
Belt sextuple width, 1-1/2 inch roller chain. The 
companion sprocket on the floor (also cut on the 
same NEWARK Machine) has 32 teeth. 


OE ie: 2 


ee. 7 


cifications and engineering data—is 
yours for the asking. Write on your 
Company letterhead direct to Paw- 
tucket outlining your requirements 

or simply phone the Pratt & 
Whitney Branch Office nearest you. 


Potter 2a JOHNSTON Co. 


SUBSIDIARY OF 


Pratt a WHITNEY 


BRANCH OFFICES: BIRMINGHAM @® BOSTON ® CHICAGO ¢ CINCINNATI 
CLEVELAND © DETROIT @ LOS ANGELES © NEW YORK © PHILADELPHIA 
PITTSBURGH @ ROCHESTER ® SAN FRANCISCO ®@ ST. LOUIS EXPORT DEPT., 
PAWTUCKET, RHODE ISLAND. AGENT: HOUSTON, WESSENDORFF, NELMS & CO 


ST las 


NEWARK 


SE READER SERVICE CARD: INDICATE A-10-213 913 











Hardened areas show darker 


at ends of rocker arm. 


214 











JUST ~ 
2% 
SECONDS 


In Detroit, a leading manufacturer 
of prestige autos increased produc- 
tion of rocker arms 300% by switch- 
ing to a Lindberg 50 kw high fre- 
quency unit with a new work fixture. 
Production is now 1550 per hour... 
with no rejects due to unit failure. 

Selective hardening of these pearl- 
itic malleable iron rocker arms pro- 
vides wear resistance from valves 











for accurate 
selective 
hardening 
of this 
rocker arm 


...using a Lindberg 50 KW High Frequency Unit 


and push rods. A sharp cutoff of the 
hardness is necessary because the 
center hole must be kept soft for 
further machining. 

Lindberg high frequency units 
give continuous 24 hour a day opera- 
tion with a maximum of dependabil- 
ity. If you have an induction heating 
application, you’d do well to talk 
things over with a Lindberg engineer. 


LINDBERG a HIGH FREQUENCY DIVISION 


Lindberg Engineering Company * 2447 West Hubbard Street ¢ Chicago 12, '!linois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE 4-10-2114 
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Tool and Die Work 
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Jig Grinding Holes r) 
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Finishing a die 
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. Ex Finishing Molds 
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Blending 
' Welds 
od Removing Flash 
Centerless 
Internal AA 
Grinding a fi 
Contour Grinding | 
to Deburring, Chamfering, Polishing, KA ' 
Breaking Edges, Removing Tool Marks, Etc. fj | 
— i a “L 1 ZU, 
cpm 

















NEW THRU-WAY OPEN! 


NORTON MOUNTED WHEELS AND POINTS 





| 
er T ‘ . ‘ ** 
chart your TOUCH of GOLD” Route to 
hard-to-reach grinding spots 
? 
You by-pass trouble, save time and _ statistical quality control makes sure 
ts, when you use Norton mounted — you'll get top performance with every 
eels and points to reach those hard- re-order. 
: by ei a 
t-at grinding areas. That’s because The line of Norton mounted wheels 
rton builds into every one of them and points is 100% complete, covering 
same “Touch of Gold” performance _ q]] applications. Available in all required 
} t you get with all Norton wheels. abrasive and bond types, including dia- 
, . abrasives and laminated BF con- 
They re trued on their own spindles. mond ab — oe . 
° . struction. Special spindles and cement 
s not only gives them perfect con- : : age 
are : available for ultra-high speed precision 
' tricity plus accuracy of dimensions : 
; le al grinding. 
shape. { aiso assures § larpness an¢ ‘ z ' P 
t-cutting action from the start — no See your Norton Distributor or write to 
} king-in needed. Norton Company, Worcester 6, Mass. 
; : ; Distributors in all industrial areas, 
They stay TIGHT on their spindles ; i COS a ae, UR 20% é 
listed under “Grinding Wheels” in your 
er toughest use thanks to Norton- 


: "tae phone directory, yellow pages. Export: 
| 101 g te jues. £ 
} Sloped mounting tochaiques Norton Behr-Manning Overseas Incor- 


They’ re identically duplicated. Norton’s porated, Worcester 6, Massachusetts. 


Gulaking better products... 
N QO ~ TO N to make your products better 
and its BEHR-MANNING division 


NORTON COMPANY: Abrasives * Grinding Wheels *« Grinding Machines « Refractories Deburring a slot 
BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones © Pressure Sensitive Tapes 6 
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at no extra cost to you... 


NEW Quality Features on All 
AIR and HYDRAULIC CYLINDERS 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell ‘“‘C’’) provide practically complete 


protection against damage from hammer Li 2 
blows, wrench-dropping, mishandling, and / 
similar occurrences. ce) 


The HARD CHROME PLATING over the é 
case-hardened rods protects against scratch- La 
o 





damage and rust. 


Benefits To You 


“TEFLON” Rod Wipers and “TEF- 
LON" Hydraulic Seals withstand tem- 
peratures from -——100° F. up to 500° F. 
They are impervious to practically all 
known chemicals, including the fire-re- 
sistant, special, and standard hydraulic 
fluids in current use. 


nefits To You 


Highest quality Black Ferric Oxide Fin- 
ish provides rust protection in air cyl- 
inder operation and on all cylinders 
during shipping and installation. 


Cylinder heads, caps, mountings, pis- 
tons, followers, and the unplated por- 
tions of the piston rods have this finish. 
It is not recommended for water serv- 
















ice. 













WRITE FOR CYLINDER BULLETINS H-104 and A-105 

Complete Miller cylinder line includes: air cylinders, 
1¥%" to 20” bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 1" to 6” bores for 500 PSI opera- 
tion, 8’ to 14” bores for 250 PSI; high pressure hydraulic 
cylinders, 1%" to 12” bores, 2000-3000 PSI operation. 





EFFECTIVE DATES 





These new Miller features will be 
provided at no extra cost after 
January 1, 1956—and at Miller's 
option prior to that date. 













All mounting styles available. 

Over 8,000 Different Cylinder Selections Avail- 
bic] Palelele im é able for immediate Delivery. Write for Com- 
i plete List. 
| Doll 
| SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON ® TOLEDO « CINCINNATI ¢ COLUMBUS 
PITTSBURGH © PHILADELPHIA © BOSTON © HARTFORD © NEW YORK CITY 
BUFFALO © ROCHESTER © MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT 
FORT WAYNE © SOUTH BEND © INDIANAPOLIS © MILWAUKEE © LOUISVILLE 
KANSAS CITY « SEATTLE * LOS ANGELES ¢ SAN FRANCISCO © BALTIMORE 
DENVER © ST. LOUIS * MOLINE © CHICAGO © HOUSTON ¢ ATLANTA 
TORONTO, CANADA ond OTHER AREAS 












MILLER FLUID POWER C 





AIR & HYDRAULIC CYLINDERS * BOOSTERS * 
COUNTERBALANCE CYLINDERS 





& 


| 









ton rods were subjected. 
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Four More Miller Firsts... 


Our “Report To Cylinder Users” was a simple 
cement of Miller Fluid Power Company’s pol 
In it was mentioned our dedication to the 
stant improvement of our products. 
In line with this policy, here are new quality 
linder features that will eliminate many of the 
sblems which you have reported to us. 
Miller gave cylinder users one of its firsts when 
chrome-plated all cylinder piston rods. Our 
son was obvious. Chrome-plating gave every 
da mirror-like finish that no corrosive or abra 
ve dust could scratch. Miller made this chrome 
AT NO 


ited, longer lasting rod standard. 


EXTRA COST. 


Preventing Damage To Piston Rods 


There were still plenty of hazards to which pis 
A careless workman with 
1 too handy wrench or pair of pliers meant a 


scored piston rod. A falling object striking the 


rod dented the softer metal beneath the plating 
of chrome. A jolt during assembly left its‘trouble 


breeding mark. All of these nicked and scored 
the. piston rods, damaging the whole assembly. 
Little could be done about this beyond repair and 
replacement—until the Miller announcement that 
from now on the piston rods on all cylinders 

ir and hydraulic—will be specially hardened 
(52-55 Rockwell C) to foil the carelessly used 
tool, the accident in transit or assembly, the fall 
ng object or unnoticed knock. Naturally , the new 
Mille: 


will now make this super quality an everyday 


standard. AT NO EXTRA COST. 


hardened rods will still be chrome-plated. 


Meeting The Challenge Of The 
New Demands On Seals 


Rod seals on Miller hydraulic cylinders were 
constructed to be leakproof under all ordinary 
operating conditions. We guaranteed this. But we 
ilso stated in all our catalogues that for special 
conditions there must be special rod seals at an 
extra cost. Rod seals to withstand high tempera- 
tures had to be specially constructed. Where fire 
resistant fluids were used, special rod seals had 
to be provided at an extra cost. Because many 
fire resistant fluids destroy ordinary packing. 


The present widespread use of these fluids and 












1 


excessive heat generation trom high speed op 
eration and increased loads have resulted in re 
ports of trouble on cylinders where ordinary seals 
were subjected to these hazards. These reports 
were not received with joy at Miller, even when 
the fault was definitely not ours. We don’t like 
to have trouble develop on any Miller installation 
under any condition. So we decided to do some 
thing about these problems of the rod seals. 

A new expensive material known as “TEFLON” 
has been developed for use as seals. This material 
is impervious to temperatures from—100 
500 F. 


to plus 
It resists all known fluids, even the most 
destructive of the fire resistant fluids. Now, every 
piston rod on every Miller hydraulic cylinder will 
be fitted with ““TEFLON” Piston Rod Seals. AT 
NO EXTRA COST. 

In addition, all rod wiper seals on all Miller Air 
and Hydraulic cylinders will be of the same chemi 
cal-and-heat resisting Teflon material. 

These Teflon rod wiper seals will be standard 
on every Miller cylinder, regardless of how and 
where it will be used. This is Miller’s way of 
doubly insuring cylinder users against all possibie 


hazards. AT NO EXTRA COST. 


Protection Against Rust 


Che barrels of Miller air cylinders are of mois 
ture-resistant brass. The barrels of hydraulic cyl- 
inders, since they run in oil, are protected once 
they are installed and in operation. Beyond this 
all cylinder parts are subject to rust and corro- 
sion. Such exposed parts as heads, caps and tie 
rods quickly show the unsightly evidences ot 
rust. At least this has been so up till now. But 
all this is NOW being corrected. 

From now on Miller will protect all these parts 
on both air and hydraulic cylinders with a black 
oxide process in which a chemically created ferric 
oxide coating is developed on the surface of the 
metal to protect against rust and other corrosion. 
Every Miller cylinder sold will Carry this added 
AT NO EXTRA COST. 

These four new Miller firsts are added to the 
many firsts established by Miller. Like other Miller 


firsts which created new departures in cylinder 


protection. 


design and construction, these are now offered as 
Miller standard specifications. AT NO EXTRA 
Cost. 


MILLER FLUID POWER COMPANY 
2010 N. Hawthorne Avenue 


Melrose Park Illinois 
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WHEREVER 
YOU ARE 


when you need taps... 


call YoU hay State 

he keeps your tapping costs low, 
production high by stocking 

the BAY STATE 

PRECISION PERFORMANCE TAPS 


which you need... and he will 





deliver them when you need them. 
BAY STATE TAP & DIE COMPANY 
MANSFIELD, MASSACHUSETTS 





Srnw 





USE READER SERVICE CARD; INDICATE A-10-218-1 
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FREE sookter 


--- tells how to judge diamond qualit 


YOUR COPY 
TODAY! 


Most up-to-date information 
available. Helps you use 
diamond better, more 

efficiently. Serves as 

guide when buying 
or using 
diamond. 


Elgin Diamond is the standard for 
Takeles-) ¢ar-]mell-lasvelaremel'r-llia Mm Olslh am ai 418 
offers this Master Comparison Gage 
Com) a 70])meial-co1. mele). iamell-laslealemiels 
-4g- lel lala lalem eleieia es 


ABRASIVES DIVISION, DEPT. S 


ELGIN NATIONAL See WATCH COMPANY 


ELGIN, ILLINOIS 


USE READER SERVICE CARD; INDICATE A-10-218-2 








SGSON SYMBOL STAMPS 


for 
eee CODING 


al 
QUALITY CONTROL 


Control the jok at every step with 
Hoggson special Symbol Stamps. 
Select designs from our wide 
stock, or let us help you design 
your own coding systems. '%" to 
V2 or to your specs. 144 stock 


symbols. 
INSPECTORS’ HAMMERS 


Hoggson symbols are available 
in hammer form. For ease and 
rapidity of inspection control 
these hammers are extremely uses 
ful. All Hoggson marking devices 
are made of high strength alloy 
steel specially heat treated *%o 
stand up under long, hard use. 





See your distributor or send for 
complete catalog 


HOGGSON & PETTIS MFG. CO. 


144 Brewery Street, New Haven 7, Conn. 
USE READER SERVIGE CARD: INDICATE A-10-218-3 





The Tool Engineer 
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Vodine CASE HISTORY NO. 38 
rT BODINE) ‘iff | 


ae i BRIDGEPORT, COMM, 
% a U.S. a. 










is 















j Hand-load die cast 
aluminum shell to nesting 
fixture type dial, 2 
pieces per stroke. 


2 Inspect for proper secting 
of parts. 





Avtomatically 
eject. 




















using combination tool in i] 
special internal grooving 
“ae Thread OD to within ” 
d on 
groove dic. 4 flange NEF-2 gouge 


Machine 2 internal grooves, ji 5 






































4 Hollow mili OD y” deep. 
Tolerance + .004” on 
dia. 


This Bodine Model 48-30 machine is tooled to handle 13 - 
receptacle shells ranging from “6-27 to 1%-18 NEF 2 threads. You Can't Meet 
Shells are used for multiple terminals in TV, Radar, etc Tomorrow’s Competition 


PRODUCTION: From 1,600 to 2,200 pierces per SO minute with Yasterday's Machine Tools.’’ 
hour, depending on size of shell 


Potentiometers next to push button station regulate two elec- } eats | 
tronically controlled variable speed motors. Positive, accurate THE | 
control over spindle rpm and over rate of feed gives lead- & 

screw accuracy to the threads with a non-reversing spindle. Rodine 


Bodine machines (of four types) may be tooled for an ex- 
tremely wide variety of high speed repetitive production jobs 

. including drilling, tapping, threading, screw inserting, light 
milling, and assembly. For a true picture of cost cutting, write 








Dept. TE-10 for our brochure "Bodine Presents 12 Typical Case CORP ° RATION 
Histories.” BRIDGEPORT CONNECTICUT 
AUTOMATIC DIAL TYPE DRILLING mILLING 
TAPPING, MND SCREW INSERTING MACHINES 
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BOREAMING 


\e 
OP 


Py 


A 


Zig 

















Yout MADISON 3, /¢ out men in onel 








4 The “hole” problem of the machine tool builder calls for an unbiased answer when selecting the proper 
tool for the most efficient performance of their machines. For this reason, the four-in-one Madison man 
is the one most frequently called upon to recommend the best tool for the job. He can logically pinpoint : 
your needs because he has a tool to fit every hole-making application whether it’s boring, precision drill- ) 


ing, trepanning or gaging. The broad knowledge and experience of your Madison man lowers hole costs 
through savings in time and money. Besides full production economy, you get better finish with greater 
accuracy. Submit your problem to “the men with holes in their heads.” 





el ae 3 + 


ll, 


OS PE A Ps, a a 


y : f Py Write for your information-filled Madison Catalogs 
© ‘‘the men with holes in their heads’’ , 


on Adjustable Boring and Reaming Tools, Precision 
Drills, Trepanning Tools and Adjustable Boregages. 


MANUFACTURING CO. 
MADISON INDUSTRIES, INC. 
DEPT. TE, MUSKEGON, MICHIGAN 
“inner diameters are our business” 


PRECISION 


i " AG NG 

6%, DRILLING &> GAG! 

YS € Gas) oe. 
Nee, ) 


wor} ‘ 
BOREAMING \ + TREPANNING ‘= / 
















220 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-220 The Tool Engineer 








we 








FOURTH OPERATION — Six cutters are 
spaced according to specifications (four 
chamfering angles and two 12s for the 
deep slots). 





H.S.S. milling cutters 


remove 44 .u.3sn chrome-moly in 40 wn. 


\t FARMINGDALE, LONG ISLAND, Liberty Products 
achieve outstanding results on a com- 
icated profile milling job using OK Tool high speed 
teel inserted blade milling cutters. A gang set-up of 
tandard interlocking alternate angle, half-side and 
pecial chamfer mills take out 44 cubic inches of 
etal in the fast time — for finish milling — of better 
an one cubic inch per minute. 

Three plates, 33 x 8°x 1x, chrome-molybdenum 
teel, are solidly bolted together using pilot pins to 


yrporation, 


RST OPERATION Seven alternate angle cutters SECOND OPERATION 


8s and three 7s) make a two-step cut through 
y plates bolted together 


chrome-mo 





x alternate angle cutter 
s) are gang mounted to 


(one 10, three 8s and tw 
make this three-step cut 


spot locations. The job is completed in four opera- 
tions as shown in the photographs. Number three 
Kearney & Trecker milling machines are used and 
the total time for all operations is 120 minutes, an 
average of 40 minutes per plate. Tolerances are held 
to plus or minus .005 inches. 

€ This is another instance where high efficiency and 
economy are gained by correct job analysis and good 
judgment in the use of modern milling cutters on 
modern milling machines. 





THIRD OPERATION 


(three 7s and two 10 


previous operations 











Write for OK Tool Catalogs 


1955 


October 





‘‘MODERN MILLING CUTTERS FOR MODERN MILLING MACHINES 
“AMERICA’S FIRST SYSTEM OF SINGLE POINT TOOLS 


modern milling cutters 
modern milling machines 


THE OK TOOL COMPANY. INC., Milford, New Hampshire 
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LISSTON 


STAINLESS 
STEEL 


...- hot rolled 
to SHAPE 





saves steel - tooling - machining 














Stainless steel users receive many advantages by 
ordering Disston steel shapes accurately rolled to 
their specifications. 


LESS MACHINING. Tool operations are simplified, for 
Disston shapes are rolled to precision tolerances 


have exceptionally fine finishes 


REDUCTION IN WASTE MATERIAL. Preshaped Disston 
steel reduces scrap losses. One well-known manu- 
saved 47°; of stainless steel tonnage by 
starting with a rolled Disston shape—instead of a 
rectangular section. 


facturer 


LOW-COST HANDLING OF SMALL ORDERS. Jobs as little 
as five or ten tons on a particular shape are rolled 
easily, economically in the Disston mills. Over 100 
vears of leadership in the rolling of special shapes 
Disston the metal-shaping skull 


ZIVES edge in 


and technique 


Why not talk over your requirements with a Disston 
representative? Learn how much you can save by 
using Disston stainless steel shapes. Or write to: 
Henry Disston & Sons, Inc., Stee! Sales Division 
1092 Tacony, Philadelphia 35, Pa., U.S.A. 








DISSTON HAS THE EDGE* 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


in special purpose steels 
and special steel shapes. 





INDICATE A-10-222 
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... here's JUST ONE of the salient 

features of this machine which is 

made with SWISS PRECISION 
throughout: 


ge. ROBUST 
am SLIDES! 
4 se 




































The front and rear slides mounted on crossed ways, 
permitting radial or lateral movements, or combined 
to produce tapers or irregular forms. This allows the 
use of single point tools in many cases in place of form 
tools with their inherent side thrust. All tool slides 
actuated by camming systems having adjustable ratios. 
(The two upper slides are radial only). 
Machine throughout is engineered to take 
American-made tools! 





l\RQusseu, | Efousroox & |b Tenperson, Inc. 


292 Madison Avenue, New York 17, N. Y. 
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SHUTTER SLAT TENONER 


Employs NOPAK Valves and Cylinders to Implemen 
Automatic Operating Cycle 













This completely automatic machine, built 
by Century Tool and Engineering Co., 
Culver City, Cal., turns out 1200 tenoned 
wood shutter slats per hour, automatical- 

} ly. It cuts dowel-like projections on both 

ends of each slat and cuts the individual 
pieces to length. The machine continues 
to re-cycle automatically until the com- 
plete length of stock is. cut into tenoned 
shutter slats. 


The cutter head is moved into position by 
a 2” x 2” Model E NOPAK Cylinder. The 
stock is rotated 360°, during the cutting 
operation, by a NOPAK 2'%”x6" cylinder, 
controlled by a NOPAK Model V250-R 
Slide Valve. 


This is but one example of how NOPAK 
Valves and Cylinders are used in auto- 
mated operating cycles in many types of 
machinery and equipment. For other ex- 
amples, ask your NOPAK Representative 
to show you the NOPAK Application 
Manual. 


Re view with housing re 
moved, shows 2 NOPAK Mod 
el £ ’ Jers and NOPAK 


Mode Vi R Slide Valve 


GALLAND-HENNING NOPAK DIVISION ® VALVES AND CYLINDERS 
2750 SOUTH 31ST STREET © MILWAUKEE 46, WISCONSIN DESIGNED for AIR and HYDRAULIC SERVICE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-224-1 A-8525-14-HA 











MAYLINE 


- OUTSTANDING 
DRAFTING 
FURNITURE 

| AND 

vaatt wirw avewiany on EQUIPMENT 


HIGH SPEED MICRO-DRILLS 


STARTING FROM .0016” 


“IN STOCK”! 





Precision Channel reinforced covers 
micro-drills 


enclosed heavy gauge rein- 
for small holes 











forced corners, et n 
Sizes from .04mm > . pad © = 
(.0016”) to 1.0 mm = flush base, folding dust cov- << 
° | od 
(.040”) in increments =< ers—all are special features > 
= 01 mm reap = = with Mayline metal plan m 
ese precision drills ar ssthen . 
available in two styles, flat Send for Bulletin “P tiles. Prompt delivery thru 
pivot drills or spiral fluted oe sizes and prices your local dealer. 
drills. Center drills for micro- of stock drill sizes and 
drilling also available from stock. micro-drilling PLAN FILE WITH HINGED COVER 
They are all made with concentric equipment 
oversize shanks. Because of their ex- — — 
treme rigidity they are especially useful 
in all types of drilling equipment. we 
- Symbol of MAY if Superiority 





Sphinx brand 
micro drills 
used throughout 


the world for many 
years for all fine watch 
and instrument work 






MAYLINE 
COMPANY 


611 NO. COMMERCE ST. 
SHEBOYGAN, WISCONSIN 


LOUIS LEVIN & SON, INC. 
3610 South Broadway - Los Angeles 7, Calif. 


USE READER SERVICE CARD; INDICATE A-10-224-2 USE READER SERVICE CARD; INDICATE A-10-224-3 


V-MODEL TABLE WITH FOOTREST 
MAYLINE 

















The Tool Engineer 























; rfaces of 
tion to 


n addi 
Now, rizontal 


sets, all ho 


quality saves 


flat, true Wor 





All Danly Standard Sets equ'PP 


ings are design 

tion. Fittings inbu 
nt or SIce- 

| from fro dane 

channels '!" 

ervoir for long runs 


a minimum of clogein 


Throughout the years, the rigid precision standards 
of Danly have made Danly Die Sets the recognized 
} standard for quality. Now Danly Die Sets offer 
you two new features to save hours in the die shop, 
) make tooling-up much faster and assure longer die 


life. All new Danly Die Sets have an oil lubrication 








BUFFALO 7 GRAND RAPIDS MILWAUKEE 2 
1807 Elmwood Avenue 113 Michigan Street, N.W 111 E. Wisconsin Avenue 
CHICAGO 50 PHILADELPHIA 4¢ 


INDIANAPOLIS 4 
5 West 10th Street 


LONG ISLAND CITY 1 
47-28 37th Street 


2100 S. Laramie Avenue 511 W. Courtland Str 


CLEVELAND 14 


1550 East 33rd Street 33 Rutter Street 


DAYTON 7 ST. LouIS 8 
3196 Delphos Avenue LOS ANGELES 54 3740 Washington Biv 
DETROIT 16 Ducommun Metals & Supply Co. SYRACUSE 4 


1549 Temple Avenue 4890 South Alameda 





gg snp ge 


tooling t 


and main 
g or gummIng: 


HERE ARE THE DANLY PLANTS THAT SERVE YOU 


ROCHESTER 6 


2005 West Genesee Street 


\ 

all steel oF semi-stee 
s of punch holders. 

rat has made Danly 


ss 
rinding 4 
5 ime and im 


dwith shoulder bush 
oil lubrica 
ed 


e 
essurized 
are easily reach ' 
sketch shows ©! 
rication re> 


tain. oil film w! 


system for shoulder bushings and all horizontal sur- 
faces are ground to assure a true working surface 
for die making. Danly’s nationwide system of assem- 


bly branches is ready to serve you.Call Danly today. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 


eet 
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Test rings run with oil 


containig dl 


“active” 





sulphur. Note polished 


surface finish. 


ont RNa Oita etn Thee tation 


This comparative test proves 
it' Both tests were run on an 
SAE Lubricant Tester using 
two oils with the same per- 
centage of sulphur. The speci- 
fications were similar— but look 
at the results! 


The set of rings on the left 
were run with an oil containing 
“lazy”’ sulphur that did not 
provide the necessary anti-weld 
qualities. Under the heavy 
loads present in the test, the 
rings quickly galled and seized. 
The pair on the right were run 


More than a ‘‘Coolant'’ is Needed 


eede Pe 1E= 


with an oil containing “‘active” 
sulphur, the only type of sul- 
phur that will prevent galling 
or seizure. It is performance 
that counts, not specifications. 


“Active”’ sulphur in a cutting 
oil, readily reacts with the met- 
al surfaces of the tool, chip and 
workpiece to produce metallic 
sulphide films that become fluid 
lubricants when sufficient heat 
is generated, and provide lubri- 
cation under the high temper- 
atures that exist in the cutting 
orbit. 


d 





Stuart Oil Company’s Shop 
Note Book, Bulletin S-2, con- 
tains further information on 
how to select a sulphurized cut- 
ting oil. Write for your copy 
today, and ask to have “the 
Man in the Barrel’’, your 
Stuart Representative, call too. 
He will help you select the cut- 
ting fluid that will provide the 
very best results under the con- 
ditions you will subject it to. 


D.A.STUART OILCOMPANY, LTD. 
2727-49 S. Troy St., Cnicago 42, tl. 


tuart {jils 
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Plants in: Chicago, Detroit, Cleveland, Hartford, and Toronto, Ontario Time Tested Cutting Fluids and Lubricants 








Branch Warehouses and Representatives in principal metal working 
centers in the United States, Canada and Europe 
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This oe 
equi 

Vertical 

Mill 

e GRINDS 

e DIE SINKS 

e ROUTS 

e MACHINES 

MULTIPLE 

CAVITIES 

with 

@ unparalleled 

efficiency 

and savings 


[Slectrical 
Discharge 


[Niachining 
produced 

this multiple 
cavity In 











conventional 
il iit:, 
tuts 


ao 





re. x 
. oe Multiple Cavity in coolant retainer tank of 
sf | Vertical Mill. Machined automatically without 
operator attention or broach cost. 
Finished die and brass electrode. Die Material: 


Hi Chrome Die Steel. Tolerances: + .0005 “—.000 
Finish: 15-20 micro inch. 





Our engineering staff is always ready to help solve your 
specific machining problems. Representatives in your area 





will arrange appointments, at your request, for grinding, die 
sinking and cavity forming operations at EDM Demonstration 


Centers. 
DEMONSTRATION CENTERS: 


° . . Plant—Clawson, Mich. 

comoulln, yf michigia 45 Broad Ave., Palisades Park, N.J. 
1907 W. Monterey, Chicage, Ill 

737 N. ROCHESTER RD. « CLAWSON, MICH. T.3 
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TOP VIEW 





























...at North American Aviation, Inc., Los Angeles Division: 
Vlier Torque Thumb Screws eliminate guesswork 
when supporting parts against drill or mill thrust 


Prevent inaccurate machining which 
always occurs when work is not 
properly supported... 


Vliet Torque | humb Screws are simple, 
precision tools. They provide an accu- 
rate means of holding or supporting a 
determined amount of 
When used beneath or 

a positive support, 
they eliminate chatter. vibration and 
prevent deflection of the part which 
would resu!t in loss of size. Even fragile, 
thin-walled parts can be held securely 
against machining pressures without 
distortion 


art with a pre 
} 


en pressure 


bye hin | cutters 


Impossible to overtighten... The head 
of the Vlier Torque Thumb Screw is 
designed with an accurate, spring-con- 
trolled ball-check which functions auto- 
matically. When the predetermined 
supporting pressure is reat hed, the 
head rotates freely, preventing over- 
tightening of the screw. Spring pres- 
sures are determined at the factory and 


Other Viier Tooling Specialties 


0 3 @ 


SPRING 
PLUNGERS 


SPRING TOGGLE FIXTURE 
STOPS PAD KEYS 


TOCKED IN PRINCIPAL INDUSTRIAL AREAS IN US 


228 FOR FURTHER 


SWIVEL-PAD 
CLAMP 


accuracy is guaranteed for the life of 
the tool. A knurled lock-nut prevents 
loosening of the screw due to chatter or 
vibration. Backing off action is positive 
at all times. 


Built to last a lifetime...Design of 
Vlier Torque Thumb Screws is ex- 
tremely simple. There is nothing to 
wear out; nothing to jam; nothing to 
get out of adjustment. By removing a 
Truarc ring the head can be taken apart 
for cleaning. Cover plates protect mov- 








In the Viter Torque Thumb Screw spring pressure 


ipplied perpendicular to screw axis, eliminating 


inaccuracies due to wobble or slop”” as wear 


curs 









ing parts from dust, chips, etc., assuring 
years of profitable use. Order a supply 
of these money-savers from your Vlier 
distributor today. 


Available in four types; 19 models 


REGULAR — (Type A) For all ordinary INVERTED — (Type 8) Holding support 
supporting applied on head end; for use where 
fixture space is limited 








TEE HEAD — (Type C) For use with slid 


ADJUSTABLE Type D) Enables hold 
ing Vee Diocks ing pressure to be varied by operator 
as needed 





——_— — —= ... 





— — 


™ 
= 


= 


Write for your = 
. free copy of the new \ 
«=.» 1955 Vlier Catalog } 













INCORPORATED 





AND CANADA 


INFORMATION. USE READER SERVICE CARD; INDICATE A-10-228 


8900 Santa Monica Blvd., Los Angeles 46, California 
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3600 parts/hour continuously 


3600 hydraulic valve lifters per hour are continuously conveyed from a hopper to 
carousel” type fixtures on this Cincinnati Flamatic hardening machine. The carousels 
index automatically after each heating cycle to bring a new pair of parts into position. 
Each lifter is selectively hardened to RC 57-61, to a %2° depth, and dropped into the 
oil quench. This is another demonstration that Cincinnati Flamatic engineers can match 
unusually high production rates and tight heating specifications by combining 
standard components with ingenious tooling. 

Control cabinet, quench tank, and conveyor are standard; hopper-fed 
loading mechanism, turntables, and flame heads are special. 

Look into Flamatic-hardening as a new approach to your heat treating problems 
Bulletin No. 1861-M gives a wealth of good examples Le 
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PROCESS MACHINERY DIVISION 
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THE FINAL RETURN YOU GET 

ON ANY MACHINE YOU BOUGHT 

AT THE SHOW WILL BE DETERMINED 
BY A LITTLE TOOL LIKE THIS 











You looked at many machines at 
the Machine Tool Builders Show. 
They were the most modern tha* 
man’s ingenuity has been abl< to 
design and build... with nigher 


powers, feeds, speeds... greater 
versatility. Perhaps you bought 
one...or more than one. Or 


perhaps you deferred your pur- 
chase to a later date. But, in either 
case, remember this: the final 
return on any machine depends on 
a little tool. 

It will pay you to give your ma- 
chines the tools they deserve... 
the BEST —— whether the machine 
is one of the latest, high velocity 
automation types or an older one 
now in your plant. 

For the latest developments in 
tool design and cutting grades . 


tooling for consistent top perfor- 
mance on any type of operation, 
or on any machine... look to 
Kennametal * for the best; because 
Kennametal has led the industry 
for years in improving tools and 
tooling techniques. 

0, to be assured of the best . . . 
tooling to give the most consistent 
repeat performance, lowest cost 
per cutting edge and tools proved 
BEST TEST AFTER TEST, 
specify Kennametal by grade and 
by toolholder. 

Let a Kennametal Tool Engineer 
show you reports of performances 
with Kennametal tooling. He will 
be glad to help you select the right 
grade and tool for each operation. 
KENNAMETAL INc., Latrobe, Pa. 


*Registered Trademark 7296 








The NEW KENDEX 


(illustrated above 


combines simple but sturdy con- 
struction and the capacity to take deep 
cuts over a wide range of operations 
with inexpensive, turn-over type 
“throwaway” inserts. The clamp lifts 
for quick, accurate indexing, and 1s so 
designed that clamp forces are in the 
same direction as the cutting forces. 
Chipbreaker and shim of Kennametal, 
for long life, reduced machining costs 
Available immediately from stock in 17 
styles and sizes 


The NEW Kennametal 
Grade K-21 


is outperforming all other carbides in 
the General Purpose Steel-cutting 
group because of its high edge strength 
combined with superior wear qualities 
and resistance to cratering. Available 
in all insert styles from stock 





. the BEST 








Give your machines the tools they deserve . 


akemmieniie INDUSTRY 


WEAR AND HEAT-RESISTANT PARTS em 
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= CORROSION- "i PARTS 


0 = AND at PARTS 
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You can spot productive hands 


by the company they keep... Polishing production 
“rockets” ahead 
with Behr-Manning 
abrasive belts 


It's a cinch to bring up superior finishes 





in record breaking time with 
BEHR-MANNING abrasive belts. For 
example, the O.D. of the box end 

of a wrench (left) is polished in one 
pass on the belt. Though your operations 





may be different, chances are these 





smooth-cutting, versatile abrasive belts 
will cut man hours and increase output. 
[ry them y 
See this color movie .. | 
“Coated Abrasive Belts Speed Metal- 
working Production”. Contains 26 
minutes of the latest coated abrasive 
methods, techniques and machinery 
Address Behr-Manning, Troy, N. Y., 
Dept. TE-10. 





SOUND MOTION PICTURE 


Contour polishing fluted areas of bits on Removing weld bead on tubing with a Mirrors for boroscopes are being shaped 
a 1/2'’ free-running abrasive belt. free-running abrasive belt. on this wet abrasive belt grinder 


/ 
EHR-MANNING 


division of NORTON Company 


A COATED ABRASIVES A SHARPENING STONES A PP 


BEHR:- MANNING 
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THREAD MEASURING WIRES 


vw Standard 
equipment 
everywhere 
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Thread Measuring 
Wires placed in the 
grooves of an eight-start 
worm. Wires on the further side of the worm are separated 
by one thread groove. VK Catalog and Handbook No. 36 con- 
tains formulas and illustrations showing contact position of wires. 


Van Keuren Measuring Wires are held to within .00002” 
for roundness, straightness and identity of the wires 
within a set, and are also held within .00002” of exact 
size. They are the accepted standard equipment for 
making pitch diameter measurements of taps, thread 
gages, precision threaded parts, hobs, worms, splines 
and gears. For the great majority of 60° Unified and 
American threads, the Set No. 20 pictured at the right 
will fill your needs. Similar sets are available for single- 
start threads of other pressure angles. For threads which 


have a lead angle greater than five degrees, or multiple- Set No. 20 Thread Measuring Wires is a plant 
, : ; necessity for maintaining taps and thread gages 
start threads and worms, special size wires should be within their limits for wear and for proving the 


used. Correct sizes and constants can be easily deter- _— pitch diameter of screws and threaded parts. 


mined from the Van Keuren Thread Measuring Tables Price, High Speed Steel Wires ....$125.00 
: Price, Carbide Wires .................... 450.00 
or from the new formulas presented in Catalog and Special wires from .002” to 2.000” diameter are 


Handbook No. 36. made to any tolerance required. 


Send for a copy of the new, 258-page Van Keuren Catalog and Handbook No. 36 containing 
valuable technical and engineering information on measuring problems and methods. Address: 


\K Baz 


174 WALTHAM STREET, WATERTOWN, MASS. 





Set No. 20 
Thread Measuring Wires 











Optical Flats . . . Light Wave Equipment . . . Light Wave Micrometers . . . 
36th YEAR Gage Blocks . . . Wire Type, Taperlock and Trilock Plug Gages . . . Master 
Setting Disks .. . Thread Measuring Wires . . . Gear Measuring Wires . . . Carbide 
Plug Gages . . . laps and Surface Plates . . . Precision Lapping Service. 
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Leading hardware manufacturer prefers 
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DIE STEEL for long run dies : 





















For typical die 
applications 
such as these, 
McKinney 





| Manufacturing 
es - ‘ | P 
This die blanks and forms auto- This progressive die blanks, pierces, : | Co., Pittsburgh, 
motive door hinges of curled type and forms a new patented barrel bolt ' 
from 6” steel. Production over and keeper from ic” steel. ' Pa. selects 


1,000,000 hinges yearly. i . | 


4 
| because of: | | | 
4 1. Reduced 

4 machining time 
| 2. Increased 


tool life 
Millions of butt hinges per year are a 4 7 
is blanked from .143” full hard 1010 —blanked out on this die. Metal thicke 9 | - 3. Better finish 


steel that has been given a forged ness is Ve”. does not tear 
iron finish, aia 








McKinney Mfg. Co., manufacturer of hinges and builders’ hardware since 
1865, is one of many die users who prefer the long-run performance charac- 
teristics of Latrobe’s Olympic FM high carbon-high chromium die steel. 
These performance advantages, together with economical machinability 
factors are the result of Latrobe’s DESEGATIZED® process of manu- 
facture where the carbide particles and the alloy sulphides are uniformly 
dispersed throughout the steel. 


j 






Order Clympic 
FM for your 


next die... ho : | a 

o- LATROBE 

ed sizes readily 9 ae 

available from _ opti , : Bs. 

. oo STEEL COMPANY | 7 

emcee | Main Offige and Plant \ z 
LATROBE, PENNSYLVANIA 








Sizes from 1% inch to No. 0 wire size. 


Bristol Hex Socket Cap Screws 
mark your product ‘‘precision made’ 


The high quality and pleasing appearance of 
tol’s Hex Socket Cap Screws will reflect the pre- 
cision you've built into your product. 


Perfectly squared-up heads and shoulders of these 


screws give them a smooth, accurate, and well- 
designed look. Their diamond-knurled heads make 
them easier to insert, to start and to spin up finger- 
tight. And, of course, they can be internally wrenched 
up perman ntly tight. 

We've made precision instruments at Bristol for 66 


years and socket screws for more than 42. In fact, we 
originated the famous Bristol Multiple-Spline Socket 
Screw. That's why we know Bristol Hex Socket Cap 
Screws can meet your design or assembly needs exactly. 

Standard Bristol’s Hex Socket Cap Screws conform 
to Class 3A fit. They're standard in stainless steel and 


heat-treated special alloy steel. 
Write today for descriptive literature and samples. 
A.5.7 


LARGE AND SMALL—WE MAKE THEM ALL 





Bristol’s Hex Socket Screws Bristol's Multiple- 
<>) - ab, —— 
Houdviohta, 
UUuPGuiuda 


Standard in sizes as small as No. 0 in Alloy Steel and Stainless Steel. 
THE BRISTOL COMPANY, Socket Screw Division, Waterbury-20, Conn 
USt READER SERVICE CARD; INDICATE A-10-234-1 
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KENCO 


1% TO 15 TON 





PRECISION-BUILT 
FOR FAST, TROUBLE- 
FREE PRODUCTION 


Here at last is a complete line 
of small punch presses built 
to big press standards. You 
get rugged construction 
throughout... minimum need 
for adjustments ... minimum 
downtime... capacity far 
beyond the ratings ... steady, 
economical production. 

Write for literature and 
engineering data. 





Trouble-free crankshaft has no 
weakening slots... eliminates 
driving dog breakage. One-piece, 
alloy steel construction. 








-HENCO 
MANUFACTURING CO. 


Wtrs. of Precision Machinery and Accessories Flywheel driving plate is 
hardened and ground, assuring 
long wear and positive drive —a 
quality feature exclusive with 
KENCO presses. 









5211 Telegraph Road 
Los Angeles 22, California 
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Fastest initial and repeat settings 
guaranteed accurate within .00015” 


LINDNER JIG BORERS 






2 
=) 
¥ 






- 





@ Direct reading micro- @ No gauges, blocks 
optical measuring or bars 
system permanently 
free of wear @ Table sizes 
Readings in .00005” 44” x 24”; 32” x 16” 


@ Over 60 delighted users in U.S.A. 4 
© Send for 20 min. demonstration movie film 3 


= KURT ORBAN ° 
company, inc. _ _preselectiv 


SITIO 
Harborside Terminal Bidg., 
Jersey City 3, N. J. 
USE READER SERVICE CARD; INDICATE A-10-234-3 
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KEYLESS 
DRILL CHUCKS 
“SLIP-PROOF 
STRONGEST CHUCK MADE 
TRY ONE 
Ff it's made by Lee it's a “Knock-Out” 
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Engineering experience 
makes the difference 


Bath gages offer you a big advantage! Experienced engineer- 
ing behind the planning and production of standard and 
custom built Bath gages, makes the difference between dollars 


wasted and saved! 


This long established engineering service is an intangible ... 
a feature you may never have appreciated as a valuable part of 
our organization — yet, a big factor in Bath gage quality, depend- 


ability and economical performance. 
The best part of it is... this highly specialized service is 
always available to help you solve inspection problems .. . big or 


small. It’s yours to use . . . send us the details! 


A request on your business letterhead 
will bring your copy of the new Bath 
Tap and Gage Catalog. 


JOHN ATH & CO., Inc. 


28 Grafton St., Worcester, Mass. 


October 1955 



































Grip-Tip Centers are specifically designed to 
substantially reduce your replacement costs and 
machine down-time for regrinding or replacement 


of worn or chipped centers. 


Male or 
removed from the tool steel holders by simply 


female carbide tips are inserted or 


turning a screw. The unique clamping action of 
holders on tips is positive and quick ... you save 
replacement time with Grip-Tip Centers. 


The life of Grip-Tip holders is practically unlimited, 
for, only the dull or chipped carbide tips are 


DETROIT REAMER & TOOL CO. (0 


DETROIT 34, MICHIGAN 





2830 EAST SEVEN MILE ROAD ° 
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REPLACEABLE 
CARBIDE TIPS 


reground. Because the steel holder is not ground 
when sharpening the carbide tip there is less 
clogging and longer life for your diamond wheels. 
Also, the relatively inexpensive double end tips 
in both male and female types can be stocked 
with a minimum investment . . . Grip-Tip Centers 


reduce tool and inventory costs. 


Grip-Tip Centers increase your production by 
permitting full utilization of machine tools. It takes 
but a minute to remove old carbide tip and 
replace with a new one... machine down-time is 


less with Grip-Tip Centers. 
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Album of samples of 


The new DoALL Automatic Power Saw is faster than hack saws 
... faster than any other band machine . . . at least 100% faster 
than any cut-off saw of comparable size and price in the world! 
Cutting rates up to 15 square inches per minute on ferrous metals. 
Saves time, labor and material, too. Cuts cut-off costs 50% and 


more. 


Turn the page for facts, figures and the answers to your 


questions. 


Ask to see the ‘‘World Records’ D4ALL 


DoALL Power Sawing. 


The DoALL Company ; 


Des Plaines, Illinois 










WORLD 


cian © 








Ask to see the ‘World Records'’ Album 
of samples of material cut on 
DoALL Power Saws—complete data 
on cutting rates, accuracy and tool life. 


...Here is the (musical) ‘score’... 


a superior melody of cut-off saw performance 





MATERIAL AREA/CUT BRINELL SAWING SQ. INCH TOOL 

(SQ. IN HARDNESS TIME/CUT PER MIN. LIFE 
2” DIA. C-1018 3.14 150 20 sec. 9.42 3000 pieces 
6” DIA. C-1018 28.27 52 2.83 min. 10 354 pieces 
x 3%" C-1045 12 165 1.2. min. 10 600 pieces 
8" x 8” “H" STRUCTURAL STEEL 10.14 _ 1.27 min. 8 500 pieces 
5” DIA. B-1112 19.63 125 1.28 min. 15 700 pieces 
x 22" REX AA 3.75 212 1.25 min. 3 723 pieces 
4144" DIA. M-2 12.75 21 4.25 min. 3 206 pieces 
x AISI 1095 15 2¢ 2.14 min. 7 220 pieces 
DIA. 4150-FM 19.63 196 1.97 min 9.9 300 pieces 
DIA. TITANIUM TYPE 140-A 28.27 310 35.46 min. .832 20 pieces 
oe LS 187 53 min. 4.6 1100 pieces 
1° WALL CFS1015 TUBING 10 179 1.16 min. 8.6 600 pieces 





... Look at these material savings... 













Left—Compare the 
kerf of a DoALL Demon 
continuous-cutting blade 
with that of a 's” hack 
saw blade or '4" cold 
saw blade 


wasted by a wy hack 


ade—important cost 














BECORD CUT-OFF “MUSIC” 


—— 






Lower Production Costs! 














































i 
18,000 CHIPS PER MINUTE—that’s the output of a 6 tion maintains uniform pressure at all points through i 
t DoALL band tool running 250°FPM—clean cut out the cut. | 
; produced at a rate possible only with a cont \ 
ee ee ee ee ee FACTORY-SET BLADE TENSION—another DoALL fea- 
ng saw band. The table on the left hand page shows : f tsantl ' 
; : ture that automatically keeps blade at correct tautness 
vhat this means in terms of cut-off production iG : : 
for maximum production without reliance upon the 
HI-Fl ACCURACY—.002” accuracy per inch of work operator. 
hickness in automatic sawing. The slice of 12” hig! : Or . 
ness in ee ee. Ft ee Se INFINITELY VARIABLE SPEED—from 60 to 350 FPM, ||| | 
me, high-carbon tool steel round in the ‘‘World : | 
Taga eee together with the feed control provides the maximum 
ords’’ Album varies no more than .024” in thickness ; , : 
= sty ‘ cutting rate for any job. 1 | 
from top to bottom. 50 to 60° of the cuts from a 6 7 | 
titanium round were accurate in thickness within .005” DEMON HIGH-SPEED STEEL BLADE—the teeth do not 
none of the 28 cuts in the test run deviated more than lose hardness even at red heat temperatures, permitting 
010”. No hack saw can cut more accurately. heavy feeds, high speeds and lower cost cutting. 
CONSTANT FEED PRESSURE—the operator sets feed as FULLY AUTOMATIC—standard stock indexing ad- 
° | 
ommended on the Job Selector and automatic regula- justable to 24”; greater length available. 














Turn the page 


ee > for the | 
about Demon High-Speed 








Steel blade costs... 





New DoALL Demon High-Speed Steel Blades retain their 
hardness at temperatures up to 1100° F., permitting cutting 
rates many, many times in excess of any previous saw band. 


Records of DoALL 
—High-Speed Steel Blade 


In terms of either time or material savings, DoALL 
Demon Blades ona DoALL Power Saw are the lowest 
cost blades you can buy. With this team you’ll save 
1 hours or more per 8-hour day over a comparably 
priced hack saw. If you paid only $1.00 per hour for 
labor, the time saving alone would pay the full price 
of every Demon Blade you used! 

If you were cutting mild steel costing as little as 
13¢ per lb., the difference between the 1,” Demon . 
Blade thickness and a y” hack saw blade thickness 
would result in material savings that alone would 
pay the full price of every Demon Blade used. 

Viewed from any angle you will cut your cut-off 
costs 50° or more with a DoALL Power Saw and 
Demon Blade. Ask for complete information today. 


See it and believe it ! Ask for a fre 


demonstration at your plant without ob- f 4 { { 4 
ligation. You will be amazed at how the a. f a | 
new DoALL Automatic Power Saw with - 


Demon High-Speed Steel Blade slices 
through metal—just watch your watch 
while it performs. You'll see it spell out : a 
big time and cost savings every inch of rT? oth 

the way. Call your local DoALL Store é - A 
for a demonstration at your convenience, t . j 
or write The DoALL Company, Des 
Plaines, Ill. 














Available in welded lengths from your local 
DoALL Store—1” wide, 2 to 10 pitch 


The DoALL Company A Des Plaines, Illinois 
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%® Coll Your DoALL Service-Store 
| “A Oe 

; YY “ SAW 
; =p . BANDS, 
| - eS | CaS EDUCATIONAL STUL 
| — a sees — = Wee WALL CHARTS 
| [Friendly DoAIll Stores . . . (in 37 cities) a, fing Tne Merswing wren | Economic Principle: 












$1.00 each postpai 


The DoALL Company, Des Plaines, il. 
Lower quantity pric¢ 





ersonalized Service . . . Complete Stocks . . . Local Delivery 


YOU GET pl value IN DETROIT DIE SETS 

















¥ 
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A die 


is no better The big advantage of a full-value Detroit 
Die Set is that you get what you specify .. . 





than factory-tested to assure you exact thickness of 
its die holder and punch holder, true parallelism | 
die set and squareness of surfaces, precision fit of pins on 


and bushings. This means not only the accurate 
die set you expect, but also faster mounting, | 
less maintenance, longer life. Reworking a die 
set in your shop can cost many times the dif- | 
ference between a “bargain” die set and a 
uh syynitt full-value Detroit Die Set. And, remember, our | 
stock die sets are shipped within 24 hours; | 


specials in remarkably short time. 





Votwit 


| PRECISION-BUILT 


DIE SET 
ACCESSORIES CORPORATION 





In stock for immediate delivery is an 
extensive range of die-makers’ acces- 
sories, including the new self-oiling 





guide pin bushings with sealed internal 2895 W. GRAND BOULEVARD + DETROIT 2, MICHIGAN 
oil wells for automatic lubrication Offices in Principal Industrial Centers 


of friction surfaces. vi 
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The best and latest in *tools, machines 
ment, automation devices, controls and accessories to cut 
costs and boost profits — many never before shown anywhere. 


, inspection equip- 









\weeeen, 


For the small plant 
For the intermediate plant 
- |, For the big plant 


NW See them at ASTE's Greatest Show 


Sponsored by the 32,000 men 
responsible for designing and 
selecting the best in production 
equipment. Write for advance 
registration blank today 


qa 









yy. 


Equally important, plan to 
attend the 5-day, all-indus- 
try conference covering the 
latest developments in man- 
ufacturing techniques and 
equipment. 
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*The Oakite CrysCoat 
Cleaning-Phosphating Process 
for preparing metals for painting 





Voruade room air conditioners give you perfect summer coolness— 


winter warmth automatically with finger-tip thermostat control. 

Beneath the beautiful, cool, Wedgwood green finish is a fine protective coating 
of CrysCoat to make it look better... last longer. 

There’s an Oakite CrysCoat Process to suit your particular set-up : — 

1. Zine phosphating in spray washer 

2. Zine phosphating in tank 

3. Iron phosphating in spray washer 

4. Iron phosphating in tank 


Each CrysCoat Process gives you a fine phosphate foundation 
for long-lasting paint adhesion. 


Each CrysCoat Process protects against corrosion under the paint. 
Each CrysCoat Process is easy to control. 


Each CrysCoat Process is solidly backed by nationwide Oakite Service 
that unconditionally guarantees satisfaction. 


Illustrated literature describing the Oakite CrysCoat Cleaning-Phosphating 
Process gladly mailed on letterhead request. 
Oakite Products, Inc., 49 Rector Street, New York 6, N.Y. 
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CrysCoated Products a 
OQAKITE Look Better... Last Longer! 


( 


» 
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Technical Service Representatives Located in Principal Cities of United States and Canada 
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bien eb amen FALLS MACHINE co. “THE So-owing PEOPLE” stneca FALLs, NE ; ul 
deed Qo-swiney MODEL Ay 
bs | TRACER LATHE 
MACHINES 
MISCELLANEOUS 
SHAFTS 
AT LOW COST 
| a jm Sf te 
Je TES | 
| — a 
! ~ 
| 


PROBLEM: 


undercut miscellaneous shafts automatically in medium 


lo rough and finish turn, face shoulders and 


and small sized lots. 


was recommended for this job because of ease of setup 
and the fact that this high speed machine can be oper- 
semi-skilled labor. 


ated by \ simple type of master 


template reproduces size and profile of the shaft. 





Rough shafts arrive at the machine centered and are 
hand loaded by placing one end in the Work Driver and 
resting the other end on the Work Cradle. The machine 
eyele is fully automatic and provides automatic change- 
over from rough to semi-finished and finished turning. 
The operator pushes the starting button and the tail- 








SOLUTION: A Lo-swing Model AP Tracer Type Lathe 


stock center advances, the machine starts and the tracer 
controlled tool rough turns, semi-finish turns and finis! 
turns the diameters shown on the line drawing. Th 





undercuts are made with tools mounted on the bach 
squaring attachment. On completion of the turning 
operation, the carriage automatically returns to the 
starting position and the spindle stops. 
Longitudinal feed is by rack and pinion, perm 
unlimited carriage travel up to the full bed length. Th: 
Back Attachment feed cycle is synchronized with the 


tting 


movement of the front tracer-type carriage and requires 
no attention. 
Let Seneca Falls engineers help solve your production 


turning problems. 


SENECA FALLS MACHINE CO., 


SENECA FALLS, *. !. 


PRODUCTION COSTS ARE LOWER WITH So-swin: 












INDRICAL AND THREAD GAGES 




















presents its new complete line of 
cylindrical and thread gages — plugs and rings 


The same quality and accuracy that is built 


cer 


| into Standard’s complete line of metal cutting tools 








ow available through Standard Tool Co.’s Distributors 





aa Peet 
5 es ’ 
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FACTORY BRANCHES IN: NEW YORK + DETROIT + CHICAGO » DALLAS + SAN FR 


You're not gambling 
IF you have an ACE i ih the hole! . 


ACE DRILL BUSHINGS are always a sure bet! 


Se ae 
© Largest Deliverable Stocks Anywhere! 


Over 22,000 sizes, types and specifications in 
ASA. and ACE standards, micro and super sizes plus 
bushings for embedment in plastic or castable material. 


ACE DRILL BUSHING CO., INC. 
5407 Fountain Ave, Les Angeles 29, Calif 





WORK-HOLDING, 


needa! 


TOGGLE CLAMPS § 
36 Types & Sizes § 


Note These Features —Reomed 
Holes— Hardened Serrated Bushings 


~~ 


136 SIZES 


COMPONENTS 


} Over 1000 different Types & Sizes 
\ available from stock. 


BE) Write NEW TEMPLATE for CATALOG 


WEST POINT MFG. CO. 


26935 W. 7 Mile Road, 





High Tensile Strength Rivets 
STANDARD 
FIXTURE CLAMPS 
1S SUVEES . «> 


ee 










Detroit 19, Michigan 
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WORLD’S HARDEST METAL | 








IMPROVED QUALITY | 
Additional refinements and im 
provements in our process have 
added still longer life to the 
wearing edges of Talide tools 
dies and wear resistant parts 
The result is a carbide having a 
new, unique grain structure with 
harder and tougher properties 
than previou grades. Labora 
tory tests reveal our improved 
es pc »ss 25% greater 
st em on 4 rigidity Service life 
per gq “Ys up to 50% longer 
than previous grades has been 
proven in grueling field tests 
METAL CARBIDES CORP, 
YOUNGSTOWN 7, OHIO 
Write for Catalog 55-G 


Bipes 
hia tet OnPORaS 
OS ON. om lee 


(TALIDE’) 


Te ont’ ne 


HOT PRESSED AND SINTERED CARBIDES « vacuUA MET 3 
HEAVY METAL . CERMETS - HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 171, 























FREE! write @ 929 bon 
agg 


FOR THIS VALUABLE 


GAGE BLOCK 
AND 


SPECIAL GAGE 
MANUAL 


GIVES DETAILS ON CARE, 
MAINTENANCE, AND INSPECTION 











Jansson Gage 
Blocks — the Ulti 
mate in Accuracy 
— produced by 
Swedish-Trained 
Craftsmen! ' 


JANSSON GAGE COMPANY 


The Finest in Gage Blocks 
13552 Auburn Avenue e Detroit 23, Michigan 
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A FREE BOOKLET... 
“The Art of Generating 
with a Reciprocating 
Tool”—will show you how 
you can utilize simplified, 
one-piece designs for 
product improvement 
and lower assembly costs 


Head Office and Export Dept., 78 River St., Springfield, Vt 


Branch Offices: 319 Fisher Bldg., Detroit 2, Michigan @ 5835 West North Avenue, Chicago 39, Illinois 
2206 Empire State Bldg., New York 1, N. Y. @ 6214 West Manchester Avenue, Los Angeles 45, California 
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Multiple cam and gear part 
produced by the FELLOWS METHOD 


































This unusual example of “conjugate” generating evidences the 
great versatility of Fellows standard Gear Shapers. Although 
seven separate set-ups are required — with the various cams and 


gear teeth positioned to a limit of 0.001 inch for alignment — the 
unique advantages of these machines permit volume production 
at low cost. 


THE 








GEAR SHAPER COMPANY 





















The die shown below is uss Arm } 
trong Cork Company for blanking and 
i crew bottle cay Equippe ! 
Ca oy cemented irbide, it oper 
ite ately tor mont! on materia ! 
DOH thich Steel dic ad t hange 
1 i week 
\\ 
ind 
| 
} 
} 
; 
} 
= J 





Production increased 7,000 pieces per hour, tool 
maintenance cost dropped two thirds, when Carboloy 
cemented carbide parts were installed on all four 
stations of this progressive die set (above). It is used 
in producing SPEED NUTS® at Tinnerman Products, 
Inc. Stock is SAE 1060, 13/16” wide and .028” thick. 
Feed and blank length, .632”, operating at 750 strokes 
per minute, 


Replacing steel dies with Carboloy,, cemented 
carbide dies, Tinnerman Products, Inc., obtained... 


7,000 extra pieces per hour 


JHE DIES you use may be complex, like this 
Tinnerman die. Or simple, like the Arm- 


trong Cork Company die. 


In either case, you can speed production, and 
save time and money, by equipping them with 


Carboloy cemented carbide 


These two case histories merely indicate the 


wide range of carbide press-die applications, 


and their benefits—increased production, 
decreased maintenance downtime, lower die- 
maintenance costs, better product-quality con- 
trol. It all adds up to better products, lower 


costs, greater customer satisfaction. 


A Carboloy Sales Engineer will be glad to 
show you or your diemaker scores of case 
histories proving these benefits. He'll show you, 
too, how simple it is to apply and maintain 


carbide dies. Write, or send coupon. 


' meemanamne MAIL COUPON TODAY ----— “" 
| | Carboloy’’ is the trademark for products of the 
Carboloy Department of General Electric Company Carboloy Department of General Electric Company 
| 1110! E. 8 Mile Ave., Detroit 32, Michigan | 
: Send me Carboloy Die Engineering Manual D-124 | 
l Send complete details on Carboloy Training School | 
Have a Carboloy Field Engineer call at my plant ! CA R BO LOY 
| 
| ne - DEPARTMENT OF GENERAL ELECTRIC COMPANY 
| 
MANUFACTURERS OF CEMENTED CARBIDES, PERMANENT MAGNETS, 
| 
pemren THERMISTORS, HEVIMET, AND VACUUM-MELTED METALS 

| 
| City Zone State | 
| : 
a ee ee ee ce | Carboloy Created-Metals for Industrial Progress 
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WALES-STRIPPIT CORPORATION 


George F. Wales, Chairman 


593 Payne Avenue, North Tonawanda, N. Y. 
( Between Buffalo and Niagara Falls ) 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 














FOOTBURI 


STATION TYPE MACHINE § 


PROGRESSIVE PRODUCTION... 


With the Station Type Machine, Footburt continues to provide the most modern 
developments in production machinery. 

Drilling, reaming, tapping, milling, checking and testing may be combined in one 
station type machine, and units may be mounted at any angle. 

Installations of Footburt Station Type Machines have been made in many leading 


automotive plants, in some case handling the major machining on the block and 
head components. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: General Motors Building 





19 Station — 115 Spindle 
Drilling and:Milling Machine 


~ 
. 


é a 
. 


‘oF OOTBURT 


250 
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EW FIRLOMET CARBIDES OUTPERFOR 
ALL OTHERS IN SERIES OF TESTS 
AT E.W. BLISS COMPAN 





a series of tests on twelve different machining 
erations at the Canton, Ohio, plant of E. W. Bliss 
mpany, new FIRLOMET carbides outlasted all 

competitive brands of carbide tried. The 
achine tools used were a planer, a large boring 
ill, and a variety of lathes, including an engine 


the and two turret lathes. 


In every case the FIRLOMET carbides gave far 
eater lengths of cut between grinds and showed 
msistently less edge wear, even when rates of 


ed and depths of cut were sharply increased. 


Since FIRLOMET carbides were standard produc- 
on grades, at face value the results seem just 
hort of miraculous. But there are some down-to- 
arth practical reasons for them. For example, at 
the new Firth-Loach plant in McKeesport every 
tep of production from ball milling to final sinter- 
ng is carried out under laboratory-like controls. 
he practical results demonstrated in the Bliss 
tests are low-porosity carbides with greater resist- 
nce to edge wear, chipping and cratering... higher 
mpact strength ...above all, unvarying perform- 
nce from lot to lot. 








FIRLOMET| 
Caio 


A complete line of cemented carbides for all applications 


standord and special blanks « rectangular sirips * pulley grooving blanks 





Two to three times the tool life! One of the Bliss cutting tests 
involved semi-finish and finish planing of a 7’’-wide groove in a 
12’ forging made of SAE 4340 steel (Rockwell C 30-33). Grade 
FT-6 FIRLOMET has been delivering 2 to 3 pieces per cutting 
tool. None of the carbides used before ever lasted through an 


entire piece. 


NEW CATALOG INCLUDES PRICES 


For complete details of the FIRLOMET line, including prices and 
an explanation of the Firth-Loach policy of 





leaving tool fabrication to the tool and die- 
makers, write today for your free copy 
of ‘“FIRLOMET cemented carbides.”’ 


‘ unground inserts « heading die nibs « inserts + specials 























jgion ity . 
Prec'svependann vice 


October 1955 





FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-10-25) 2: 


FIRTH-LOACH METALS Inc. 


Buttermilk Hollow Road, McKeesport, Pennsylvania 


| 











“REMOVABLE” 
TAPER 
SHANKS 


for 
Tritel lM ketel 


You Can Cut Costs 
with these 


UTILITY 
SLEEVES 


You Get straight shank 


economy WITH taper 
shank convenience. 
That's why more and 
more plants are specify- 
ing Glenzer Sleeves. 
They've been standard 
in leading auto plants 
since World War I. 


Utility 


Too 


They supply removable taper shanks for num- 
ber, letter, and fractional drill sizes, and other 
small tools — #1 thru #7 Morse tapers, #7 thru 
#13 Brown & Sharpe Tapers, and A.S.A. .239, 


299, .375, and 4% tapers. 


Send for Circular Index A 


THE J. C GL ENZER ©. Wn. 


1552 E. NINE MILE ROAD, DETROIT 20, MICH. 
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BIG BROTHER 
BENDER 


Produees Without Special 
Tooling—Saves Die Costs 
Saves on Expensive Presses 





Illastrated above are a few of 
many forms that can be produced e 
ficiently on the Multiform Bende 
using the standard tooling. 


Model BB 









The heavy duty Big Broth« 
Bender is designed for fab: 
cating bus bars, bracket 
fixtures, etc., without speci 
tooling. Air controlled wit! 
finger tip response. Comes 
complete with dies, mandrels 
and wrenches— punching 
and blanking dies extra 
Will punch holes up t 
1” and form material up 
to 14” thick by 4” wide 
We also build smalle: 
hand or air operated 
models for forming uj 
to 18”x1144” material. 
These machines are solv 
ing new forming prob 
’ , lems in many plants and 
: 5 could be the answer to 
yours. 


Send for illustrated folder TE-5 


903 North Pitcher St J. A. RICHARDS CO. 


Kalamazoo, Michigan 


USE READER SERVICE CARD; INDICATE A-10-252-2 











f=. A CUSTOMER SPEAKS: 


{ 

= > “Without our Optical Dividing Head, we would not even 
. tee attempt to make the critical indexing work nowadays 
\ ] necessary for things that fly, or mechanism that must 
control angular motions to hit targets at a distance, to 
measure degrees, minutes and seconds, to eliminate 
angular velocity errors and vibrations in quick running mech- 
anisms, etc." 



















The LEITZ OPTICAL DIVIDING HEAD is 
the last word in indexing precision. 
its construction is different from 
other optical and mechanical di- 
viding heads on the market. 
A NEW DOUBLE SPHERICAL 
BALL BEARING, DOUBLE 
READING IN THE SAME 
EYEPIECE 180° APART, 
motor drive attachment 
and other features make 
the LEITZ an important 
aid required in any shop 
where precision is de- 
manded. 











The 2 spherical ends of the spindle are carried 
in hardened steel cups with several hundred small 
precision balls held in place by ball cages in such 
a way that each ball creates its own path. There 
is no play, either radially or axially, no oil film, 
no wear and a very large load capacity. 















Write for Descriptive Bulletin --- Code GIPAD 


Geo. SCHERR OPTICAL TOOLS, Inc. 


200-TE LAFAYETTE STREET + WEW YORK (2, N.Y. 
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MORRIS AIR-OIL-MATIC DRILL UNITS MORRIS CAM-MATIC 
DRILL UNITS 


fA | nirad 


Yewry ift JUCE 
MORRIS CAM.- 
MATIC Drill Units 
provide automat 
electrically 


“3 3 ‘> trolled. mechani- 

Fast, low-cost production for drilling and allied . Ss cates dela te " 
operations. ™~ tapping and al ied 
e ADJUSTABLE FEED GP sperations witt 


e WIDE RANGE OF SPINDLE SPEEDS 

e CONVENIENT CONTROLS 

e HYDRAULICALLY CONTROLLED aiaitians prays 
Available for use on Special Purpose Machines nid, cmeatibees aethadniiiiis Ueadeilainal 
like the MORRIS High Production Machines call Mill sas Cenilaiets: nite tiahealin 
illustrated. iiss 2 


built-in accuracy 
Jependability and 
























NEW... with proven performance, that’s the story of these up-to-the-minute models of | 
MORRIS Machine Tools. For more than 40 years, MORRIS has designed and manu- 
factured high speed, precision equipment. The new models displayed on these two pages | 
are the latest in a series of machine tools that have won the favor of the nation’s leading | 
manufacturers. | 








Your built-in benefit with these new MORRIS Mor-Speed Machine Tools is precise 
work at high speeds. Make your own comparison of MORRIS features with those of 
any unit. You'll see why the leaders demand MORRIS! 
















MORRIS MOR-SPEED MACHINE TOOLS 
have been selected by the world’s leading 
manufacturers for low-cost mass pro- 
duction of precision-made parts and 
assemblies. Complete case history data is 
available FREE upon request. 


Write today for catalogs concerning spe- 
cific machines. If you prefer, outline 
your production problem. MORRIS en- 
gineers will make recommendations for 
its best solution. 


= 
‘ 


= 
ae 


| 
fa 






a 
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MORRIS HIGH PRODUCTION MACHINES 
Special Operations with STANDARD Units 


You can have swift, accurate production on multiple 








perations like drilling, reaming ana tapping with 
MORRIS Mor-Speed High Production Machines 
They provide special operations using standard units, 
with ; mpletely automatic operation. Easy re-align- THE MORRIS MACHINE TOOL COMPANY 
ment speeds model changeovers 950 HARRIET STREET 
CINCINNATI 3, OHIO, U.S.A. - Pe 
- gy? er] Ba 4 
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MODERN T 1G TECHNIQUE 


PATTERN MATERIAL PERMITS CLOSE 
TOLERANCES ON KELLER DUPLICATOR 





Wire (e212 HT Catalog. 


shows complete range of applications, 
important mechanical properties, 
stock sizes and special cast sizes. 


Jong, = = 


( Veinulh U ? | -| 


cast aluminum tooling plates and bars 
for use in jigs, dies, fixtures and special machines. 





WHERE TO BUY 921.-T: 


PIONEER TOOL ENGINEERING, INC. 


1601 E. El Segundo Bivd., El Segundo, Calif 


Pioneer Sales Engineering 
2233 Inkster Rd 
Inkster Michigan 


Meier Brass & Aluminum Co. 


1471 E. Nine Mile Rd 
Hazel Park, Michigan 


Towne Aluminum Supply Co. 


* 1410 So. Akard Street 
Dalias 2, Texas 


Edgcomb Steel & Aluminum 


460 Hillside Avenue 
Hillside, New Jersey 


254 


Industrial Metals 
xeneral Office 

410 Southwest Bivd 
Kansas City, Missouri 
Warehouses in 

St. Lovis, Missouri 
Wichita, Kansas 

Kasle Steel Corporation 
General Office 

4343 Wyoming 

Detroit Michigan 
Worehouses in 

Grand Rapids, Michigan 
Elkhart, Indiana 


Cleveland. Ohio 


FOR FURTHER INFORMATION 


Southern States 
Iron Roofing Co. 
General Office 

Stiles Avenue and 
Louisville Road 
Savannah, Georgia 
Warehouses in 
Atlanta, Georgia 
Birmingham, Alabama 
Lovisville, Kentucky 
Memphis, Tennessee 
Miami, Florida 
Nashville, Tennessee 
Raleigh North Carolina 
Richmond, Virginia 
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Pattern and Base plate 
shown here is of 921-T 
specially alloyed cast 
aluminum tooling 


material 





When J. J. Franek, 
mee chief tool engineer, 
é y 4 &B American Mfg. 
| a kh Co., Indiana, studied 
materials to be used for the patterns and 
base plate on H & B’s large Keller Duplicator, 
he needed a material that would maintain 
close tolerances during production operations 





Profiling machines also require that base 
plate and pattern materials be rigid, easy to 
machine, lightweight (certainly a desirable 
quality), and as stable as possible. 


Franek recommended Pioneer 921-T, a 
specially alloyed cast aluminum tooling 
material. It met all the requirements. 


H & B American feel they made an important 
engineering and production decision when they 
selectea Pioneer 921-T for their tooling job 
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For Better Contour Cutting... 


Here’s a tough, edge-holding metal cutting band 


saw blade that gives you a real bonus in smooth, fast 
cutting and long life. 
Made of extra tough, wear-resistant alloy steel 


Bands 


set with absolute evenness on both 


Simonds “ Bonus’ have sharp, perfectly 


formed teeth 


sides of the blade. Hardened along the tooth edge 


only by controlled heat treatment, they combine 


maximum cut-ability with flexibility and resistance 


to breakage, provide the ultimate in trouble-free 
service 
All 


nished in 


standard widths and tooth 


spacings are fur 


100’ and 250’ coils or welded to specified 
length. Ask your local Simonds Industrial Supply 
Distributor for more information on the complete 


line of Simonds “‘ Bonus’’ Band Saws 


SIMONDS 


SAW AND STEEL CO. 








For Fast Service 7" Call your 
from ‘ TT vy.) ) Sus 
Complete Stocks §, y-\industrial { % 
, <4 sISTE | 
é SiSin x J Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon 
Canadian Factory in Montreal, Que., Simonds Divisions: Simonds Stee! Mill, Lockport, N. Y 
Heller Too! Co., Newcomerstown, Ohio 
Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada 
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“Precision Holding" solves diversified tooling 
problems on Gisholt Turret Lathe 
This Gisholt No. 5 Ram Type Turret Lathe is equipped 
with nine different Scully-Jones ‘Precision Holding”’ Tools 
in the hex turret (for two setups). The machine performs 
eleven different operations on the pilot and shank ends 
of Scully-Jones Shell End Mill Arbors. 

Take full advantage of the accuracy and work capacity 
built into the modern turret lathe by using Scully-Jones 
Holders in the hex turret. Tooling costs will be reduced, the 
job will be easier, and production will increase. 

When you buy or retool a machine tool, make certain 
that you specify Scully-Jones ‘Precision Holding’’ Tools. 
Your Scully-Jones representative can be of assistance in 
selecting the correct tools for every operation. > 


Greaves No. 2H Piain Milling Machines ‘“‘tactory- 
equipped” with Scully-Jones Precision Arbors 
On heavy slab milling cuts, every tooth in the cutter must 
take its share of the load. For this reason, Greaves engi- 
neers specify Scully-Jones Style ‘"B”’ Precision Built Arbors 
which prolong tool life by eliminating runout, wobble, and 
chatter for efficient milling at maximum feeds and speeds. 
Maximum accuracy is built into every Scully-Jones Arbor. 


Arbor and pilot diameters are held to —.0005 in. Faces of 


spacers and sleeves are ground and lapped parallel within 
-0002 in. Arbors are made from steel forgings for maximum 
durability. Write for Bulletin 2-50. “= 


Quick-Change Chucks eliminate waste motions— 
speed tool changes on Tinius Olsen Balancer 


While part rotates at 600 rpm, this Tinius Olsen Balancing 
Machine locates and measures the unbalance automati- 








"Precision H olding = Tools 
reduce costs, increase production 


in many machine tool applications 





cally, and sets drills to remove metal from the counter 
weights to correct the unbalance. Scully-Jones Quick 
Change Chucks are used on all four spindles to drive the 
drills and simplify tool changes. 

These Quick-Change Chucks allow instant replacement 
of tools for sequence drilling, reaming, and tapping opera 
tions. Lift the locking ring without stopping the machine and 
the collet with the tool drops out. Insert the new collet, let 
the ring drop into place and the new tool is ready to cut 
No waste motion, no idle machine time, you save money 
every time you change tools. Write for Bulletin 3-50. ™ 





: 





SCULLY-JONES AND COMPANY, 1915 S. ROCKWELL ST., CHICAGO 8, ILL. 





VY-JONES 


“Precision Holding" for holding precision 


Call your Scully-Jones representative or distributor —factory-trained "Precision Tool and Work Holding Specialist” —for information and service. 
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Og Cost of Hoist Maintenance? 


—then Lift with AIR 
with a KELLER AIR HOIST 


@ CANNOT BURN OUT from stalling 
or overload 


@ CANNOT OVERHEAT from 
rapid reversals or 
continuous duty 


@ NOT AFFECTED 9 


by dust 
® 



























or fumes 













Not only are maintenance 
costs low, but it is lightweight 


so that one man can hang it 





























i 
unassisted. Now available in e , 
a variety of models with r . 
} speeds and capacities suited a 
to diversified applications , e 
Size No Capacity | Speed Weight o| ~ 
' 86-220 2000 Ib | 19fpm | 78 Ib we Ad 
ee 86-2V20L° 2000 Ib | 19 fpm 78 Ib “ a | | 
86-2V10 1000 Ib | 35fpm | 78 Ib Oe WA 
— 86-1V10 1000 Ib | 19fpm | 28 Ib . 3 Ed | 
— 86-1V10L° 1000 Ib | 19fpm | 28 Ib "~ L- 
a 86-1V5A 500 Ib | 35fpm | 28 Ib % ¢, i 
86-1V3 300 Ib | 8Ofpm | 28 Ib yah 
B6A-1 150 Ib | 40 fpm 14 Ib e- aa 


“Link chain hoists—others hove 


~ 
4 


roller chains. 7 Cable hoist 


_ 
~~ ;% 


| “© 


Versatile New 86A-1 Air Hoist 





Saves Backaches and Strains 


Vith this new hoist you can 
indle loads up to 150 Ib 
ffortlessl\ avoid the strains 
f heavy lifting. Built-in push 
itton control makes it as nat 
ral as lifting by hand. Ask for 
ecial Catalog 86B 





ee 


i, KELLER TOOL 
- vo GARDNER-DENVER 


ram 4 
e : #- 
8 SF 1“ f— Cpe 
GRAND HAVEN, MICHIGAN | 


Air Presses Ale Screw Grader Mout Airteedritls pordner Derve 
Orivers 
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QUALITY CONTROL OF McKAY ROLLS begins 
it the steel mill, where analysis is carefully 
checked and a recorded microscopic examina 
tion of each heat is made to insure a_ prior 
structure Which will have a uniform response 


to heat treatment 


Phe mill rolled bar is rough turned, annealed 
for strain relieving and subjected to an ultra 


sonic inspection to guarantee soundness 


o Ps eg 

















CONTROLLED RIGI 1 


from START to FINI: 





McKAY’S NEW INDUCTION HEAT 
TREATING EQUIPMENT ( illustrated 
on opposite page) is a guarantee 
of uniform hardness at maxi- 
mum depth. Rolls hardened by 
this method result in minimum 
distortion and require a mini- 
mum grinding allowance thereby 
increasing roll life because more 
of the hardened case is retained. 


EVERY McKAY ROLL is ground to clos 
micrometer tolerance and must pass 
a ROCKWELL and SUPERSONI( 
inspection. You can expect more p! 
duction from McKAY ROLLS. 


We would appreciate the opportunit 
to add you to our list of  satisfi 
customers. Let us quote on your n¢ 


roll requirements. 
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ROLL 
HEADQUARTERS 
ca | PFOR | 
INDUSTRY 

* 
























Tae MCKAY MACHINE Coumsanuy 


YOUNGSTOWN, OHIO 


IGNERS AND MANUFACTURERS OF EQUIPMENT FOR THE AUTOMOTIVE, FABRICATING AND STEEL INDUSTRIES 
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- 
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enh se Hardening uniformly in very heavy sections from only 
t. To get minimum dist 1550°F., VEGA cuts heat treating costs—makes special high 
—" temperature furnaces unnecessary. Its lower hardening 
temperature often enables you to eliminate expensive pack 
hardening to avoid excessive scaling. Moreover, VEGA 
gives you minimum distortion and size change, good 
machinability, resistance to decarb, freedom from excessive 


scaling and excellent toughness with good hardness. 





Put VEGA’s many advantages to work today on jobs such as 
expansion was blanking, piercing, trimming and forming light and heavy- 
pag gauge sheet metal. And for more information on its easy heat 
_ treatment and use, ask for the new VEGA folder. A note 
eel previously used.” on your company letterhead, indicating your title, is all 


that’s required. 











Ms fa rypen fy Pr’ Matched Tool and Die Steels 


IMMEDIATE DELIVER) rom lo« aiw irehouse stocks 
Tue CARPENTER Street Co., 154 W. Bern St., Reading, Pa 
Export Department: The Carpenter Steel Co., Port Washington, N. “CARSTEELCO” 
200 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-260 The Tool Engineer 














SELLERS 6-GA 
DRILL GRINDER 


Grinds faster and handles 
easier. And it can also be 
arranged ifomel aisle meor-tgellel-melaiii-s 


Capacity: 5/16” to 3” drills 


CONSOLIDATED MACHINE TOOL Co. 
' | 


ROCHESTER, NEW YORK 


A DIVISION OF FARREL-BIRMINGHAM CO., INC. 1B) 
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ew High-Torque Unbrako 


self-locking socket set screws 
set them, forget them—they stay tight 





a” 





RECOMMENDED SOCKET SET SCREW 
TIGHTENING TORQUES 





(Inch- Pounds) 
MINIMUM 
DIFFERENTIAL 
SCREW SIZE UNBRAKO B Cc % 
#4 5 3.9 3.5 28 
2 9 7.8 7.4 15 
2 9 7.8 7.4 15 
#8 20 14.7 14.5 .36 
#10 33 26.5 25 25 
1/4 87 62 60 40 
5/16 165 122 125 32 
3/8 290 198 225 29 
7/16 430 309 350 23 
1/2 620 460 500 24 
5/8 1225. +1106 1060 11 
3/4 2125 1540 1800 18 
7/8 5000 3660 4600 9 
1 7000 5025 6500 3 











All Unsraxos can withstand higher tightening torques than ordinary set screws. 
For example, the recommended torque for a 
10°;, greater than that recommended for an ordinary set screw. 
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,’’ UNBRAKO is 87 inch-pounds 


Research has proved that t 
tighter you seat a set screw tl. 
better it works. We went 
work to design a socket set screw 
that could be tightened tighter 
than ever before without dam: 
ing the screw. 


» 2% 


oe 
ee 
ee 
oe 





We formed a deeper socket. W 
put a radius in the socket cor 
ners. We developed fully forme: 
threads. We established ney 
methods of heat treatment i 
atmosphere-controlled furnaces 
It took almost 6 years’ researc! 
and development, but the nev 
High-Torque UNBRAKO incor 
porates all of these improve 
ments. And it retains the self 
locking knurled cup point tha 
keeps an UNBRAKO tight up t 
48 times as long as a plain cu] 
point set screw, regardless o 
the size of the point or the cup 





The Tool Enginee: 





,RAKO SET SCREW 





e fully form the threads — make ~ 
ole screw stronger. The metal i 
mpressed into the closely knit sail 
ructure that you see in this illustra- 
n. The grain flow follows the con- 
ir of the threads. There are no 
1ight lines along which shear can 
ur. The UNBRAKO retains its flow 
es even when ground down to .010” 
ow root diameter. Screws with cut 
ground threads lose thread form 
root diameter. 





UNBRAKO SET SCREW 





We put a vallen in the socket corners - 
iminate the sharp corners where 
racks start. This distributes the 
tresses developed when tightening 
rques are applied. Ordinary socket 
rews have sharp corners which often 
ick when tightened even at lower 
ommended torques. 





UNBRAKO ORDINARY 
SET SCREW SET SCREW 


Ne form a deeper socket— give you more 
irchase with the wrench. Since more 
rench can be put into the UNBRAKO 
cket, you can set the screw much 
ghter. And you won’t ream the socket 

round the corners of the wrench. 















October 1955 FOR FURTHER 


UNBRAKO SET SCREW 


Pitch diameter 


Root diameter 


ORDINARY SET SCREW 


Pitch diameter 


Root diameter 


UNBRAKO SET SCREW 


.005’ 





.005"' below .010"' below 
root diameter root diameter 





below .010"' below 


root diameter root diameter 


ORDINARY SET SCREW 


We heat treat an Unsraxo properly. It’s a tic 
set screw. If you don’t do it just right, you 


plays havoc with 


a screw. 


Put 





‘klish job to heat treat a socket 
get decarburization. And decarb 


a wrench in the socket and you ream it. Run 


the screw into a tapped hole and you strip its threads. Try to seat the screw 


and its point shears off 
The UNBRAKO is clean 


These photos show 
Its grain structure is uniform. There is no decarbu 


the good and the bad. 


rization—the ordinary screw is suffering from an overdose of it, socket walls, 
threads and point are full of the telltale white spots. 


You can’t buy another set screw as good as an UNBRAKO. See your authorized in- 
dustrial distributor today. Or write STANDARD Pressep Steet Co., Jenkintown 37, Pa. 


—=~ann, 
UN 


UNBRAKS 


INFORMATION, USE READER 


SERVICE 


CARD 


HO SOCKET SCREW DIVISION $ 


NDICATE A 


10-263 


JENKINTOWN, PENNSYLVANIA 
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MARKING 


M Wy, ER METHODS 





Mean faster, more uniform, less 
expensive identification of 
products and parts... 





This high-speed, fully automatic tube marker is 
typical of GTS-designed production marking ma- 
chines. It rolls a trade mark and part number on 
mild steel thin-walled tubes—2500 to 3000 of them 
per hour-—making all impressions clean, accurate, 
and exactly uniform. It speeds production and cuts 
costs for a major automotive manufacturer. 

This machine, or another unit of the extensive @]5 
line of Production Marking Machines, can reduce 
cost and increase production in your marking opera- 
tions, too. To find out how—at no obligation 
write today for appointment with a @ > ales En- 


gineer. 


/F (T'S WORTH MAKING, 
[T'S WORTH MARKING. 


GEO. T. SCHMIDT, INC. 
1810 Belle Plaine Avenue 
Chicago 13, Illinois 





USE READER SERVICE CARD; INDICATE A-10-264-1 
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AIR-MITE Cylinders—made in single 
or double acting series—in 4 mounting 
types, are high quality cylinders at a 
low price. Simple, rugged design and 
compact construction give them long 
life, permit easy mounting on jigs, 
fixtures, tools, or machines. Used 
wherever power holding, pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability 
and long life. Write for complete 


catalog and prices at 







Vertical 
Thrust 






Vertical 


Face 
1. Ground and 
polished steel ram 4. Bronze oilless 45 
ram bushing lS 
2. Brass, true- * 
bore cylinders 5. Five steel Clevis i \ 
tie rods , VA 


3. High strength 
aluminum alloy 6. Brass hose 


Mounting “s . 
eylinder heads stems ‘ 


— = AAR M I Eh 


4418 W. CARROLL AVENUE e CHICAGO 24, ILLINOIS 
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Drill Hardened Steels 


without Annealing — 


USE 
The New 
IMPROVED 


“HARDSTEEL” 





With the new, improved “HARDSTEEL” Drill, you can 
do accurate, smooth drilling, countersinking, counter- 
boring and reaming in steels hardened by any process 
without first annealing the work. And they work with 
equal ease on work-hardening steels and high carbon— 
high chrome steels of any degree of hardness. 
“HARDSTEEL” Drills fit standard drill presses. They 
Save time and reduce rejects. They permit engineering 
changes requiring additional drilling after hardening. And 
parts drilled after hardening always match at assembly. 
Write for a copy of the “HARDSTEEL” Operators 
Manual showing how “HARDSTEEL” drills are cutting 
costs in thousands of plants. 





You Harden It—We'll Drill r— 
With “HARDSTEEL” 


| 
Also makers of — | 
BLACK DRILLING 
UNITS — AUTOMATIC 
SELF-CONTAINED — 
FOR COST-CUTTING | 
PRODUCTION ON 
ALL MATERIALS 


Write for information 





BLACK DRILL COMPANY, INC. 


1414 East 222nd St.* Cleveland 17, Ohio 
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PERFORM TWO SEQUENCES OF OPERATIONS ON 


FLYWHEEL HOUSINGS 


i 


ae 


mete oe 






















ae 
eww 


ALL=-MECHANICAL SE 
R-J UNITS USED 


became sah | a 
et 
The larger machine has three Rehnberg- a | 


Jacobson SF-75 Power Feed Units driving 
multiple-spindle heads, a special Tapping Unit 
with individual lead screws, and a 66” five- 








station automatic Index Unit. The smaller ma- 
chine uses three R-J No. 45 Drill Units, two 
standard Tap Units, and a 42” three-station 
automatic Index Unit. These units are ALL- 
MECHANICAL, and self-contained. Clamping 
is hydraulic. 


REHNBERG-JACOBSON MANUFACTURING COMPANY 
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These machines are used to drill, tap, 
ream, face, bore, and otherwise finish 
practically all the holes in a cast 
aluminum flywheel housing cover for 
a well-known automobile engine. 
Rated capacity is 150 pieces per hour 
on each machine. The bigger ma- 
chine, left, takes the piece open-end 
up and works on the shaft hole, the 
starter hole, an assortment of 14 holes 
in the flanges, and then reaches in to 
plunge face a surface for clearance. 
On the smaller machine, below, the 
piece is placed small-end up; six holes 
are drilled, and two angular holes are 


drilled, countersunk, and tapped. 


ae 


wacessen 


vW 
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2135 KISHWAUKEE ST. 


ROCKFORD, ILLINOIS 




















SAVE TOOLING TIME AND MATERIALS 
WITH ANCHOR BUSHING DRILL TEMPLATES 


When you replace your drill jigs or fix- 
tures with Anchor Bushing Drill Tem- 
I ite you ll ive toolm iking time and 


CONVENTIONAL ANCHOR 
PRESSED BUSHING BUSHING 
y I k can devote their time to 
nt jobs while less skilled workers 
1! to make accurate drill tooling 
Anchor Bushing method 
Thin t metal or plastic material is pre- 


{ flat, formed or curved, to match the 


f the work. Using sheet metal, 







Ss @& 


Standard Anchor Bushings, 
REGULAR and CORNER, for 


sheet metal drill templates 


NUTPLATE Anchor Bushing with three 
coordinated holes for nutplotes — used 
on sheet metal drill templates 


scribed 


Write for it 


| 


ciacieaa all ae “er «= 
nchor Bushings are pressed into punched SF “2, Ad 
sl a te 


nd rivet or potweld attached. With 








eee ey 





plastics, Anchor Bushings are Drill holes i 

iy), Tee “a Standard LONG PILOT, TRIANGLE and trnap Deretotion: 

ed into the plastic before curing, DIAMOND Anchor Bush for | ' instrument penel 

“d the pl Phe , ee en ee at Douglas Aircraft 

1 onto the plastic after curing plastic drill templates : 
i astic Company, Santa Monica. 
thods of making low cost accurate | 
hor Bushing drill tooling are fully de- gui — 
in the Anchor Bushing Catalog oe Udsihiliiés RIVET TOOL COMPANY 


8924 BELLANCA AVENUE * LOS ANGELES 45 * CALIF. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-256-1 















You take no chances 


USE READER SERVICE CARD 


when you choose... 


GBessSsELL 


... forit has the speed, accuracy 
and sturdiness you want — also 
the features to handle a greater 
variety of work—along with 


simpler, more thrifty 
operation and main- 
tenance...Dollar for 
dollar you cannot 
buy a better, more 
practical press. 


Significant savings are 
often achieved if you 
let our engineering 
staff assist you. There 
is no obligation. 


Rousselle Presses are sold exclusively 
through Leading Machinery Dealers 


SERVICE MACHINE CO. 
Mfrs. of ROUSSELLE PRESSES 
2310 West 78th Street © Chicago 20, illinois 
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MILLING 
CUTTERS 








BORING BARS 
AND HEADS 








ARBORS SS 


~ COUNTERBORES 


SPECIAL 
CUTTERS 


END 
MILLS 





The 


LOVEJOY LINE 
of Modern Meta! 
Cutting Tools 


The Lovejoy line of inserted-tooth type cut- 
ting tools has never been more complete — 
or offered so many features. Every tool has 
been designed to give maximum production 
with a minimum of down time for sharpen- 
ing. Lovejoy tools feature the exclusive 
“Positive-Locking device that assures rigid- 
ity even during heavy intermittent cuts — 
making them rugged as solid tools. Their 
housings — of husky forged steel — are 
designed for longest life. 

Lovejoy H. S. S., Carbide and Cast Alloy 
Blades are interchangeable in the same 
housing and are stocked for immediate 
shipment. 





For standard or special cutters, call on 
Lovejoy — suppliers to the world’s leading 
manufacturers for over 35 years. Write to- 
day for Catalog No. 28 which describes the 
full line of Lovejoy tools. 
Available free on request: 3 new catalogs 
on Arbors, Face Mills, Side Mills. Also 
free, the Lovejoy Speed and Feed Calcu 
lator. Write today! 





AND HOLDERS 


Ss 
BLADES : a 








131 MAIN ST., SPRINGFIELD, VERMON 


LOVEJOY 


idole) Siele) 17.1. baal. ie 
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with 
wae giles 


a great machine 





stays great 


THE DeVLIEG MACHINE CoO. has been a consistent 
iser of OK Hardened Products for many years. They 
build absolute precision into their line of boring and 
milling machines. One of the methods of achieving this 
iltra-precision throughout the life of their machines is 
vith OK hardened vee guides as illustrated in this ex- 
posed photo of their Spiramatic Jigmil. 

Here’s why OK hardened vee guides contribute to 
machine tool accuracy: They are virtually wear-proof, 
a result of welding special analysis tool steel to a mild 


Cross section 
illustrates depth 
and area of hardness. 
Precision grinding finishes 
to tolerances of + .0001”. 
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Y a 

steel backing. High wear-resista 
produced by special hardening 
(Rockwell C-65-66) to 
a depth of 3/16” 


nt properties are 







For Free bulletin, show- 
ing seven standard 
cross sections in 
over 60 sizes, 

write Dept. 45- U 


Hardened Ways ©® Slitter Knives © Shear Blades 
Cut-off Blades ©. Hardened Spacers ¢ Gibs © Ball Races 
Work-rest Blades © Wear Strips *, Bronze Ways 


THE (0)HIO }{<NIFE CO. 


CINCINNATI 23, OHIO 
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broaches oil groove in 


700 BEARING RACES/Hr. 


This application shows the versatility of Detroit Broach 
standard presses. Tooled for automation, parts are maga- 
zine fed from the preceding operation, broached and 
then dropped into a tote basket without an operator. 
Parts can also be chute-fed to next operation. 


An important advantage of this type of automation 
lies in the fact that if the operation should be obso- 
leted, this standard press can be applied, without Detroit Broach standard 1-ton, 
change, to another operation. 12” stroke, Gooseneck press. 


for BROACHING % ASSEMBLING % STRAIGHTENING 


% Complete range of sizes and strokes in both Gooseneck 
and Side Plate presses. 

% Sensitive, positive control of ram speed, force, travel 
and direction of movement. 

% Rigid construction with compact, fully-enclosed oper- 

ating mechanism. 
% Simple manual, semi-automatic or fully automatic 
control. 
%& Powered by dependable Oilgear fluid power 
system. 


ROCHESTER, MICHIGAN 


Detroit Broach standard 10-ton, OFFICES IN PRINCIPAL < S THROUGHOUT THE 
30° stroke, Side Plate press. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-2 The Tool Engines 


































IN THE METAL WORKING | +. 
INDUSTRY, IT’S. | bs 





UNION DISTRIBUTORS 
SERVE THE NATION 


FOR e SPEED 
e ECONOMY 
e RELIABILITY 
e PERSONAL CONTACT 


CALL YOUR UNION DISTRIBUTOR 












ION TWIST DRI 


OWNERS AND OPERATORS OF: S. W. CARD MANUFACTURING CO. DIVISION, Mansfield, Mass. 
BUTTERFIELD DIVISION, Derby Line, Vermont and Rock Island, Quebec 





Facing-Deburring Job Speeded Up 300° 
with Versatile DUMORE Automatic Drill Unit: 


Star Tubular Products Co. of Chi 
wanted to step-up production of tl 
welded steel pipe sections. A major st 
bling block was the slow job of facing 


deburring both ends of each section. J 
process required handling each part t 
times: facing and deburring one end, 
moving and reversing the part, fa 
and deburring the other end. Output 
135 pipe nipples per hour. Dumore \ 


asked to find a better, faster method 
Technical Application Aid 


Dumore’s Application Advisory Set 
recommended a set-up that resulted 


the machine pictured at the left 








a ° ° 
Automatic Drill Units opposing « 


This “Special”? Machine, const ted from standard parts, faces and deburrs four times as ; : 
other with a hopper feed for the pipe 
is tl pre method. As each part falls from the hopper to the ‘ ° \ ; Ae. 
, , as tions in the center. Ss each pipe sect 
h actuat i clamping device f » hold the part The two Dumore ; ie 
, falls into the fixture, it actuates the A 
\ } { i ictuat idvance, face and deburr the ends simultaneously, = ; 9 atte : 
sutomaticalls matic Drill Units which move in 


face and deburr each end simultaneou 





retract to starting position, actuate w 
feed and advance again—all automa 
cally. 


i i ‘ ’ 
ertical Production Goes Up 





one up, 


one d : 
_— [he set-up, as simple and inexpensive 


& 


Radial 


it was, boosted production to 500 pa 
per hour—a 300% increase. In additi 
Dumore Automatic 
Drill Unit 
with Standard mitted the company to roll-cut their t 


Mounting Bracket (@29 4 ing, instead of square cutting, redu 
\ . ' 
\ ol the cut-off operation time by 300%, ' 
} 


the accuracy of this finishing process | 














Opposed The ‘‘multiple-use’’ value of Du 
mange Automatic Drill Units is still anot! 
benefit the customer gets. Its uni 
Key to Simplicity of the Dumore Automatic Drill Unit is the standard mounting bracket simple mounting feature permits it t 
| ‘ val and transfer of Dumore Units to other shop operations. These quickly transferred and re-used for dr 
lapt Dumore units...at any angle...to existing shop equipment ing, tapping, reaming and related op 
a 


moplete | | he » ] “le ] > cC 
np andi ay tk s ( is - ‘ 1 7 
. ~_ “a oe U ed Al mntro , electric al and pneumatic ations throughout the shop, payin 


itself over and over again 


AUTOMATIC Let Dumore’s Application 
| DRILL UNITS Advisory Service help you 
TOOL POST get increased production 
AND HAND and lower costs on jobs like 
GRINDERS : 


a this. Write for FREE Du- 
; ® eopaer , 
more Application Analysis 














4 \" — so . 
,' \ lors £5 1310 Kit. 
ad pe “™ " rt cies a eal Seventeenth St., 
: j ) \ < C tod Racine, 
5 ; ‘Tacs » s . » A Wisconsin 
Sea ola _® 
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You get demonstra- 
tion of your work 
and complete job 
development record 















Cone submits samples 
of your work 

















Cone makes 
recommendations 





You send print 
to Cone 





N. “automatic” user can afford to be out of touch with the latest 
developments in the use of carbide tools. 





The popularity of the Conomatic Carbide Development program has made 


necessary larger quarters for increased clientele accommodation. 


This innovational Cone service is without obligation of machine purchase and 


is available to users of any brand of multiple spindle automatic. 


It costs nothing to know just how profitable your work might be with 


modern machines, tools, and know-how. 








RE re Spec, Can Serew LONI a sc ciscsacsccs 4174,” Cutoff 
2” Thread 
ee 1%” Conomatic 
PR arkicacciak ae keke 885 Work Spdl 
ee 5 Carbide Tipped 580 Th'd Spdi. 
a one 8742 1465 Total Eff'd. 
_ ee eo) a arr s | 











—_ Send for 
particulars on 
“Four Steps With Cone” | 


CONE AUTOMATIC MACHINE COMPANY, 





U.S.A. 





, WINDSOR, VT., 
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ECCENTRIC 
PRESSES 
head the line at 
Heintz 
Manufacturing 
Company 


FOR FURTHER 








@ The two Verson Eccentric Presses 
illustrated rated at 
1500 with 4500 tons drive ca- 
pacity. The presses are a key part ol 
the cold extrusion lines at Heintz 
Manufacturing Company, Philadel- 
phia, said by many to be “the birth- 
place of cold extrusion of steel in 
America.” Both presses are specially 


above are each 


tons 










designed with fast operating speeds 
to fit the production process 

Like all Verson Eccentric Presses, 
these represent the ultimate in me- 
chanical press design. They provide 
power, strength, resistance to deflec- 
tion, accuracy and 
matched by any 


un- 
mechanical 


efficiency 
other 





presses. This design coupled with 


Verson production know how means 





that when you select a Verson press, 
you You 
get a production tool, tailored to you 


than just a 


get more press. 





requirements as an integrated part of 
your production process 

It will pay you to take advantage of 
Verson experience in the expansion 
or modernization of your facilities 
With a long list of advancements to 
its credit, may be able to 
show you the way to lower unit pro- 
duction For specific recom- 
mendations, send an outline of you 
requirements. 


Verson 


costs 


VERSON ALLSTEEL PRESS CO. 


9336 S. Kenwood Ave 


Chicago 19, Illinois © South Lamar at Ledbetter Drive, Dallas, Texas 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * 


TOOLING ° 


DIE CUSHIONS © VERSON-WHEELON DIRECT ACTING HYDRAULIC PRESSES 


INFORMATION, USE READER SERVICE CARD; 


INDICATE A-10-272 
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A MACHINE IS ONLY AS GOOD 
AS THE TOOLS USED ON IT! 


FOR PRECISION AND 
ECONOMY —R and L 
TOOLS ARE UNBEATABLE 




















That is why leading manufacturers* 
supply R and L TOOLS as original 
equipment with their machines. We 
know of no finer testimonial, with the 
possible exception of the fact that last 
year 86.7 of all Rand L TOOL orders 
were repeat orders . . . Satisfied 
customers who wanted more of the 
precision, time-saving and money- 
making qualities built into every 
R and L TOOL. 


*List of manufacturers supplied on request, 


' [ | Please send me your new catalog 
ond - Please arrange for no-obligation 


demonstration of R and L TOOLS 


1825 BRISTOL STREET + PHILADELPHIA 40, 








! NAME 
TURNING TOOL + CARBIDE OR ROLLER BACKRESTS * RELEASING OR NON- | 
RELEASING TAP AND DIE HOLDERS, (ALSO FURNISHED FOR ACORN Digs) » COMPANY 
+ UNIVERSAL TOOL POST + CUT-OFF BLADE HOLDER + RECESSING TOOL> =) anppecs 
REVOLVING STOCK STOP + FLOATING DRILL HOLDER + KNURLING TOOL 

I 
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Cincinnati 
Centerless 
Tool 





when only 


a diamond tool 
will do the job... 


SCO has 


the answer! 


®@ Specialists in diamonds and diamond tools for in- 
dustry since 1908. Skilled in recognizing and selecting 
the right diamond for the right tool @ Highest stand- ~~ 
ards of quality—control in all manufacturing opera- 
tions @ Manufacturers—diamond tools, wheels, drill 
bits @ Importers and dealers—carbons, bortz, ballas. 








For local service, consult your classified phone book 
WRTTE TODAY FOR FREE CATALOGS AND LITERATURE 


ANTON Smif <« Co. INC. 


111 Eighth Ave., New York 11, N. Y. 


USE READER SERVICE CARD; INDICATE A-10-274-1 











ty SPINDLE 
ALIGNMENT 





On tapping and reaming jobs, if you're 
interested in saving time in aligning the 
work with the spindle, change over to 
the Ziegler Tool Holder 


Here's a holder that eliminates the time 
consuming work of making perfect set 
ups. With the Ziegler, all that is neces 
sary is to come within 1/32 of center 
on the radius (or 1/16 on the diam 
eter) and the Ziegler automatically com 
pensates for the inaccuracy in alignment 
Thousands have proved this to their own 
satisfaction over a long period of years 
Why net try a Ziegler and see for your 
self! PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
74 AUBURN DETROIT 23, MICH 








WRITE FOR 
CATALOG 


ROLLER 
DRIVE 














USE READER SERVICE CARD; INDICATE A-10-274-2 








THE VISE WITH A 


THOUSAND GRIPS 


-~ 


“FLEXIBLE JAWS” GRIP ANY SHAPI! 
Positive grip vise. Grips any irregular shape. Grips secur 
and positive for the most precise milling, drilling or cutti: 
operation. Eliminate the time and expense of blocking ar 
shimming irregular pieces for toolroom machining. Try it i 
your shop. Save time and dollars on small production run 
Write for complete information now. 

AT THE PHILADELPHIA SHOW—BOOTH 2047 








AMERICAN POSITIVE GRIP VISE CORP, 


4-E Olivine Street @ Willimansett, Ma 
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Easily Adaptable to SPECIAL 
PROBLEMS 
























Short, 


Shallow Holes Blind Holes thru Holes 


TE 


Spline dia., Spherical 
Root, Pitch Holes 


Have you a “Special gaging Problem?” 
COMTORPLUG with interchangeable expanding 
plugs fo gage simple or special bores from 1%” fo 8” dia 


Investigate the gage used by t! 
thousands in jet engine, auton 
tive transmission, household oa 
pliance, farm machinery, guide 























Unique Advantages 

@ Positive gaging accuracy to 
fraction of .0001” regardless 
who operates it. 

@ Indicates actual size, a fixed 

—not passing—reading 

Positive 2-point gaging—auto 

matic centering 

Shallow holes, deep holes, in- 

side splines, open-end holes 

gaged easily 

Detects ovality, back or front 

taper, bell mouth, barrel shape 


missile and other volume-precisi 
plants. IT MAKES PRECISIO? 
GAGING EASY 
at inspection bench... for sele 
tive assembly. No other like it 
investigate and see why. 


. at machine 








@ Reaches to bottom of blind 
holes COMTOR 
@ Gages work while still held in 
chuck COMPANY 
+ By tool for ali-day every 69 Farwell St. 
@ Portable—no wires, hoses or WALTHAM 54, 
stands MASS. 








GET THE FACTS—REQUEST BULLETIN 48 
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jere are the FACTS 

ibout the Great NEW 
Rockwell-built DEL 
11 Metal Cutting Lathe 


woenar se! 


is great new Delta Lathe has—in less than 
e year—gained tremendous acceptance 
oughout industry. Users agree that it’s the 
est 11’ metal lathe on the market! 


versatile Delta Lathe is replacing lathes 
sting far more. That’s because years of inten- 
e development and testing assure precision 
s extra ruggedness. 


» other 11’’ metal lathe, regardless of price, 
ffers you so many precision, safety, and con- 
enience features. Delta’s unsurpassed power 
ol experience gives you highest quality at 
west price! 





this great new Delta lathe demonstrated 
tually try it yourself. Then compare with any 
the of comparable size and MAKE UP YOUR 
)WN MIND. Your Delta Dealer is listed under 
TOOLS” in the classified pages of your phone 
10k. Delta Power Tool Div., Rockwell Mfg. Co., 
30K N. Lexington Ave., Pittsburgh 8, Pa. 


R. H. Plourde, N.E. Die Co., Water- 
bury, Conn.: “Excellent for its power 
and precision. We intend to stand- 
ardize on Delta.” 


E. J. Coats, owner of Pine Grove Mfg. 


5—* Co., Ripley, Miss.: “We waited a year 
<7 for the new Delta Lathe. Certainly 
wouldn't want to be without it.” 


DELTA quauity rower 
Thr 
ops Another 


October 1955 





product by ROCKWELL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


ion’'t Be “Sold”. .. Get The Facts 


UP YOUR OWN M 





about the metal lathe best for you 


UP THEIR MINDS 


R. J. Hood, President of Eastern Tool 
Co., Hartford, Conn.: “Extremely 
rugged even compored to costlier 
lathes. Simple changing of speeds and 
drives saves us money every day.” 


J. A. Stupian, President of Ordnance 
Specialties, Inc., El Monte, Cal.: “We 
chose Delta because of the need for 
a rugged, yet precision, lathe. Not 
only is the new Delta lathe capable 
of outstanding performance, but it is 


also very economical.” 
D. Hart, Sales Manager of Carros & Y 


Hart, Bristol, Conn.: “It's the best 
lathe of its type. It makes heavier 
cuts faster than some of the other 
more costly lathes available.” 


A. Janson, President of Janson 


re Tool & Die Co., Toledo, Ohio: 


al 
j “It's rugged and accurate. We 
~4 can recommend it to anyone.” 





- Get all the facts. Send for 
this great new “fact book 
oe « « COGay 
QUALITY COSTS NO MORE 


INDICATE A-10-275 
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TAPS ) 
... Solve Difficult | 


Tapping Problems 


WOOD & 
SPENCER 











On routine jobs, tapping isn’t much of a problem today. 
No matter whose taps you use, they are all about equally 


precise ... and doa good threading job. 


But, you may run into trouble on especially difficult tapping jobs. 
In fact, the picture above shows examples of tapping troubles 

we have solved, and which our customers considered difficult. 
In practically every case we have recommended practices 

which have resulted in substantial savings for our Customers 


on their tapping operations. 


We have many other examples on file, and we'll be glad to 


help you solve your problem if you'll call us. 


Everyone who has one finds this handy 
wall chart an excellent ready-reference. It tells all standard 
gage tolerances, class fits and tap tolerances. Write us for 


one on vour business letterhead. 


The Wood & Spencer Company e¢ Cleveland 3, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-276 The Tool Engineer 











PLASTIC BOXES BY THE MILLIONS 


witH Dies of BTR 


oTR 


e 0 Bethlehem Tool glossy surface on the completed product 
steel, is typical of the dies BTR is our gen pose, n 
Hake Manufacturing Co., Ine., nese-chromiu o de of « 
Va., makers of plastie boxes. hardening tool ste¢ economic ol 
used in injection molding of plastic-molding because it is easy to 
rts of polystyrene, the BTR machine, and has a long service life. BTR 
for the die cavity, cores and ean also be polished to a high surface 
lustre, which it ret: ndetinitely. 
e 18 hardened Lo Rockwell lo place a trial order tor BTR, or 
5. The cores and cavities in the ou would like to have additional infor 
e highly polished to a rich, mation about this fine tool steel, just eall 
Ke finish, to provide a smooth, your tool-steel distributor. 





4 Big Advantages with 
Red Sabre Tool Bits 


\\ 
vet Tast 


ith Red 


eutting, 


Sabre 


ts, you smooth 


s erinds, and more metal 


lewer 
a per dollar. Red Sabre is a high 
stee] 


containing approximately 


irbon, 12.00 tungsten, 5.00 vana- 
and 5.00 eobalt. That means high 
and surtace-hardness for 


rdness 
il resistanee to surface wear, and 
ximum eutting ability. Besides, Red 
Tool Bits are hardened to Rock- 
65. They are a good buy, always! 





BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 







— 


> 
>f Billets Are Billets (Not Bars) 


ae 


\ 
bs 
“Billet 


4 


are billets” is a truism similar to 
” and is just as 
billet 
proe intended for 
des It is def 
to be used to make tools by machining, 
as is bat 
This like 
litting, particularly if you have already 
billets 


(when the correct bar size was not avail 


IS pigs, 
tool 
luct 


appropriate, 


steel is a semi-tinished 


use by forging to 


red size, nitely not intended 


stoek. 


distinction may seem hair 


lined tools directly from 


maci 


able) without encountering trouble 


A though trouble does not develop every 


time billets are used in this manner, 


machining still 
procedure, and should always be avoided. 


remains an incorrect 


























high speed precision 
- grinding heads! 


Grinding circular slot 


using Vulcan 


Vertical adaptor for Sur 
face Grinders Gr 


small slots 


nding 


Horizontal application 
Grinding a shoulder 


Punch, 














— ee 


Many seemingly impossible grind- 
ing problems have been solved by 
standard 
of Vul- 


can’s specially designed machines 


adapting Vulcanaire to 


machines or by using one 


On 


move 


Surface 
wheel 


Grinders, merely re 


and guard, clamp 


vertical or horizontal adaptor to 


machine as illustrated. No belts 
necessary. For instance, Vulcanaire 
used in connection with Vulcan’s 


Rotary Table for Surface Grinders 
permits the grinding of a circular slot. 


Adaptors are in stock to fit the 
‘ertical Milling Machine: 


and slots. 


spindle 
for grinding | 


contours, holes 


On Internal Grinding Machines Vulcan- 


aire’s infinitely controlled speeds furnish 


the correct surface cutting speed re 
sulting in faster production and micro 
finish. The adaptor sleeve fits into pres 


ent housing 


Machines, Vul 


precision | 


Applied to Jig Boring 
liked by 


irers becaus¢ its 


canaire leading 


manufact accuracy 1S 


guaranteed, producing Vulcanaire jig 


grinding of large and small parts. 


Send us a blue print on your tough- 


est grinding problem. Recommen- 
sketches 


turned to you — no obligation. 


dations and will be re- 


| 


Major Vulcan Services| 
Engineering, Processing, Designing | 
and Building... Special Tools... Dies | 
... Special Machines .. . Vulcamatic | 
Transfer Machines Aeneion | 

. including the Vulcan Hydraulics 
that Form, Pierce, Assemble and size. 

Vulcanaire Jig Grinders 

Motorized Rotary Tables . . . Plastic 


Tooling. 





VULCAN TOOL CO. 


7300 LORAIN AVENUE ° 


USE READER SERVICE CARD 





| 
DAYTON 10, OHIO) 


INDICATE A-10-278-1 


AUTOMatic RIVET 


Stttern (* \_ 
COTS COSTS 3 Ways (om 
FASTENS FASTER... 


Only the speed of the operator limits the 
912’s riveting speed. Completely automatic. 
A push on the foot pedal automatically 
feeds, inserts and clinches the rivet. 


DOES WORK OF SEVERAL MACHINES 

Quick change rotary hopper and race- 
way makes the 912 adjustable in 5 to 10 
minutes to set different size rivets. Adjust- 
able anvil height and 12-inch throat pro- 
vide further versatility 

SAVES ON MAINTENANCE... 

The 912 is massively built to stand the 
shocks of constant use and is designed for 
quick, easy servicing and parts replacement 


River 912" 



























If your assembly calls for 3/16” steel tubular rivets 
or smaller, of 15/16” lengths or less, ask us to show 
you how the 912 can cut your fastening costs. Send 
a sample of your problem assembly (or blueprint) for 
a free fastening analysis. 


FREE CATALOG 


contains valuable engi- 
neering informationand 
rivet specifications plus 
illustrated descriptions 
of 26 Chicago Auto- 
matic Rivet Setters. 


Kwet & MACHINE CO. 


9619 West Jackson Boulevard, Bellwood (Susc%) Illinois 
Branch Factory: Tyrone, Pa. 
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GAMMONS 
REAMERS « 


Originators and 

‘ Manufacturers of 

Helical Reamers 
and End Mills 








Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 


The 


GAMMONS-HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 
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there’, 
2 NEW one to look at 
at 





/, 

/ 

\ lS 
‘A 


es 





S If you think you’ve seen 

_ he everything in milling 

‘ia machines, we suggest you 
r a take another look. 
The Axelson Milling | 

<—Y Machine is something new. - | 
Axelson has been building | I | 

lathes since 1915, and now the Ii] 

7 precision and rugged strength for 
‘ which Axelson Lathes have long 
\ \- been famous are to be found in 
milling machines, too. Engineered 
and built by an organization 
which has been serving the 
machine shops of America for 
over 40 years, these new mills 

are in every way worthy 

to bear the Axelson name. 

Send for bulletins which will 
show you why you can’t 

afford to overlook Axelson if 
you’re in the market 

for a milling machine. 


AxELson 


MILLING MACHINES 


make man hours peot—t_ bel peetaka — " 






















AXELSON 





Producers of the World famous Axelson Lathe 


AXELSON MANUFACTURING COMPANY 
DIVISION OF U. S. INDUSTRIES, INC. | 
6160 $. BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA 4 Dealers in Principal Tool Centers of the U. S. 


October 1955 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-279 2 








CENTRALIZE RESPONSIBILITY IN YOUR COLD SAWIN( 
with HELLER 






MODEL SSH-630-A 
AUTOMATIC COLD METAL 
SAWING MACHINE 





CENTRALIZED 
RESPONSIBILITY 


assures 
TRIPLE ECONOMY 


with HELLER 


1. The Cold Sawing Machine 
2. The Blade Sharpener 
3. The Circular Sawblade 





MODEL B-650 
AUTOMATIC SAW SHARPENING 
MACHINE 





Economies are effected on every operation 
involved in cold metal sawing by taking ad- 
vantage of the complete service available 
through Heller. 











The specific savings offered by the use of 
the combination of Heller Cold Metal Saws, 
Heller Blade Sharpeners and recommended 
Sawblades becomes accumulative when used 


HELLER GIVES YOU COMPLETE SERVICE with each other. 
WITH EXACTLY CORRECT BLADES. 





‘HELLER MACHINE COMPANY, 114 Liberty St.. New York 6, N. Y. 





KNEE AND PLANER TYPE MILLING MACHINES + RADIAL AND COLUMN 
DRILLING MACHINES + TRANSFER MACHINES + SPECIAL MACHINES 


280 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-280 The Tool Engineer 








Kearney & Trecker designed this new 88-spindle 
drilling and tapping machine to complete 134 
pieces per hour, 67 covers and 67 main castings. 

Machine features rugged columns which pro- 
vide rigid support . . . and exacting accuracy. 
Five fixtures, each holding three workpieces, are 
mounted on a standard Kearney & Trecker 60” 
rotary index table. Machine employs three ver- 
tical drilling heads, each counterweighted. First 
head has 48 spindles and performs drilling, coun- 
terboring, flat bottom drilling and chamfering. 
Second head carries 28 spindles and handles 
spotfacing, reaming, boring and trepanning op- 
erations while head No. 3 with 12 spindles does 
tapping operations. 














For more details on the 
machine illustrated ask for 


New production efficiency starts with Dota sheet No. 1052. Also 


free booklet “‘Doorway to 
@ proven method for solu- 


Kearney & Trecker Milwaukee machine tools 9 627..2..2.2,°72.i72" 


is yours for the asking. 


This new machine proves that you duction machining problems. 
can rely on Kearney & Trecker's 
Special Machinery Division to give 9: > 

I 5 our abilities? They can pay off in 
you the highest production possible 


at lowest cost Because with more pam for you. Your Kearney & 
than 50 vears’ experience in machine l'recker Special Machinery Division 
design and manufacture, Kearney & representative will be pleased to give 


Trecker Corp. has all the ingenuity you all the details. Contact him Special Machinery Division 


and skill required to solve high pro- today! 


Why don’t you take advantage of 


MILWAUKEE 14, WISCONSIN, U.S.A. 


Builders of Precision and Production Machine Tools Since 1898 


October 1955 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-281 


























NO. 18-C BLANCHARD SURFACE GRINDER 








Plan for more profitable production 
with this new Blanchard Grinder 












































Vhis great new Blanchard has the speed and 
simplicity which guarantee economical grind- 
ing on a wide variety of jobs. 

()ne operator can easily operate two of these 
automatic cycling surface grinders. By using 
the automatic cycle, he can unload, clean and 

| reload one grinder while the other grinds auto- 
matically. 

lhe automatic cycle does everything else: 
moves chuck (30” or 36” dia.) to grinding posi- 


tion and starts it rotating; starts wheel rotation 









PUT IT ON THE RHUL EA 


THE BLANCHARD MACHINE COMPANY 


282 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-10-282 





and coolant pump; provides rapid wheel ap- 
proach to work; engages power down-feed at 
preset rate; changes to fine feed just before 
finished size is reached; stops feed when work is 
to size “sparks” out: raises wheel head; 
stops wheel. coolant pump and chuck; moves 
chuck to loading position—demagnetizes chuck. 

The No. 18-C also features: push button 
selection of manual or automatic operation: 
automatic size control; simple feed and head 


traverse controls; adjustable dwell timer. 


This new Blanchard offers you many new production advantages. Look into them today 


write for free catalog showing work done on the No. 18-C. 








64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 


The Tool Engineer 


























Compounds based on BAKELITE Epoxy Resins 
cut production costs, tooling time! 

















An important cog in this nation’s defense is 
this Air Force jet fighter, the F101A “Voodoo.” 
By using laminated epoxy tooling, McDonnell Aircraft ~ 
Corporation, its manufacturer, has reduced cost and 

speeded production of aircraft and helicopter components, 
some of which are incorporated in this plane. 





ister, less costly production of inter- with conventional tooling materials. ; 1 
ingeable aircraft components results : oe * 
Mm ie a ie ling @ | p to /9 per cent of all the inter- * 
m the advantages of “Ren tooling ble d é 
" changeable adoor panels used in one ‘ 
mpounds based on BakeLiTEe Brand Se pan 1 on 4, 
oe Tenet Sow inners aircraft have been assembled and co- 
( LESITIS. UO i al ° 









ordinated with tools made of BAKELIT s 
® Overall savings as high as 4() pe rcent Epoxy Resin — glass cloth laminates , i 
ve resulted wher tools are adaptable ; = oiatee 
niacin Epoxy plastic tooling compounds en- : 
. Fe abled this aircraft manufacturer to take EPOXY RESINS 
@ VV ight ot plastic tools is only 25 pe! advantage of the s ings ¢ ited above % 


nt that of similar steel o1 kirksite tools, 


The compounds that are used are a % an 

) iT e ae 

per cent that of aluminum tools. product of Ren Plastics, Inc. ( for- “ity >» - 
] 


® Savings in tooling-up time are as merly Ren-ite Plastics, Inc.), P. O. Box 
ich as 40 pel cent when compared No. 1256, Lansing 4, Mich. | 


Visit BAKELITE’s exhibit, Booth 1375, National Metal Exposition, Oct. 17-21, 
Philadelphia Convention Halls, Philadelphia, Pa. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [fg 30 East 42nd Street, New York 17, N. Y. 


The term BAKELITE and the Trefoil Symbol are registered trade-marks of UCC 












October 1955 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-283 283 


For Hard-to-Light Machines ... New 
Adjustable-Arm 


Ytir-Colekt 


Dazors 


with Side-Mounted 
Reflectors ee 


Arm Extensions 


=. 31’ (No. 1102) 
a 20” (No. 1103) = 
. *’ Same Price as 








Now it's as easy to beam 
light into a recess, or 
around an offset, as onto‘a 
simple tool or bench posi- 
tion. This Adjustable-Arm 
Dazor with side-mounted 
reflector offers same low- 
cost air-cooled efficiency 
ind positive tension control 
as top mounted stvle. Uses 
60-w bulb. Call your Dazor 
distributor. Dazor Manu- 
facturing Corp. St. Louis 10, 
Missour! 
...Makers of 


PAzor FLOATING LAMp, 


USE READER SERVICE CARD; INDICATE A-10-284-1 








vere's TOO! -flex 


NEOPRENE MOUNTED FLOATING 
TOOL HOLDERS 


SELF-CENTERING 


(ELIMINATES COSTLY SET-UP) 











FULL-FLOATING 


(COMPENSATES FOR BOTH PARALLEL 
AND ANGULAR MISALIGNMENT) 





POSITIVE DRIVE 





OIL-RESISTANT 
NEOPRENE MOUNTING 








REDUCES TOOL BREAKAGE 








SIMPLE CONSTRUCTION 


(ONLY FOUR MAIN PARTS) 










Tool- flex 
MADE IN ANY STYLE 
SHANK OR COLLET 


RELEASING | 


TAP HOLDER | 

















BURG TOOL MANUFACTURING CO. dep: (ii 
USE READER SERVICE CARD; INDICATE A-10-284-3 





ETALON 23c 


THE ONLY MICROMETER GRADUATED 
IN THOUSANDTHS AND HALF 
THOUSANDTHS OF AN INCH... 


ONE PIECE STAINLESS STEEL SPINDLE AND SCREW 
Hardened and ground from the solid. 





th thimble and barre 

} under t jnting nditions 
Forged Frame. @ Heavy Duty Tungsten Carbide measuring 
faces, optically lapped @ Quick acting positive lock @ Feather 
touch friction stop eliminct2s wear; assures sensitive “‘feel’’ 


@ Dull chrome finish on thimble and barrel 
ale | On eliminates glare. 
Nie w Y 7 

a $1875 

G , R DEALER 

5 
9 | ALINA CORPORATION 
401 Broadway New York 13, N. Y 


| ASK r write 
USE READER SERVICE CARD: INDICATE A-10-284-2 
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The wonderful Matthews "240" 
gives you all the Marks you want! 


~ 


at 


JAS. H. MATTHEWS & CO. 
3944 Forbes Street + Pittsburgh 13, Pa. 


CLIFTON, N. J BOSTON PHILADELPHIA CHICAGO 





USE READER SERVICE CARD; INDICATE A-10-284-4 


The Tool Engineer 








Carbide Drilling Application 


ANDARD SUPER DRILL 





There’s a STAD™ 


A] 


pally super! 


Six points of superiority — 
Result of two years’ research. 
Extensive tests indicate it’s the 
most durable and the fastest 
cutting carbide twist drill de- 
veloped to date. Feeds as high 
as 8° per minute in cast iron 
have been obtained. Stocked 
in fractional, wire and letter 


sizes for your convenience. 


NEW LOW PRICES 


Write to Dept. 328 for 
New Catalog No. 55 





UALtITY CAR BIODE TO oOotsS ore COR 


21650 Hoover Rd., Detroit 13, Michigan 5210 San Fosiaeiiin Rd., 


f 





Los Angeles 3, California 


; 
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23rd ASTE ANNUAL MEETING 
TECHNICAL PAPERS AVAILABLE NOW! PAF 


The following papers delivered at the 23rd Annual Meeting of the American Society of Tool 
Engineers, in Los Angeles, March 1955, can now be ordered. 








Paper No. Title Paper No. Title 
Tl Magnesium—A Light-Weight Machinable T11 Mercury-Pattern Precision-Cast Desig: 
Metal for Low-Cost Tooling and Tooling 
T2 Uniterm Coding—A New Tool for Con- T12 Ceramic Parts and Tooling for Mechani 
trolling Information cal Applications 
; ais , — c 2 Shell T j ‘ dy ti 
TS Coding and Administration of Engineer- T1320 mm. Shell Tooling and Production 
ing Drawings T14 Tooling for Cold Steel Extrusion 
T4 Findings and Directions in Chip Breaker T15 The Heat Treatment of Steel 
Design T16 Aluminum Heat Treatment 
T5 Some Recent Research on Twist Drills 
and Drilling CONFERENCES 
T6 \dvantages in Leasing Production Equip- Cl Plastic Tooling For Production 
ment 
—_ ' ; C3 ~—s~Preparing Engineers for Manufacturing 
Setting Goals in Automation Responsibilities 
F , “os . ‘ / 
r8 Planning for Effective Gear Inspection C4 Coordination of Manufacturing Manage- 
T9 ~~ Rolled Flow Forming of Toothed Parts ment | 
T10 Bases for Selecting Standard vs. Special CS = Quality Control Through Realistic Toler- . 
Machine Tools ances 


Complete bound sets of ASTE 1955 Collected Papers, including all tech- 
nical papers and conferences as listed above, are available at $5.00 each 


ASTE Collected Papers 

American Society of Tool Engineers 
10700 Puritan Avenue 

Detroit 38, Michigan 


Please send me postpaid, the following 23rd Annual Meeting Papers circled below at $.50 each (4 or more $.25 each). (Note: All Conferences 
Cl through C5 are $.50 each) 


Tl 72 73 T4 TS T6 T7 TS T9 TIO TI} TI2 TI3 TI4 TIS TI6 Cl C3 C4 C5 ; 


Please send me the 1955 Collected Papers (Library Edition Fabrikoid Binding) at $5.00 each. 


NAME 


MAILING ADDRESS 


CITY cab te acta haiewscae Wath alee Wath Nardencet ee Se ere ee cee ee 


FULL PAYMENT MUST ACCOMPANY ALL ORDERS 
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PARKER ~ MAJESTIC PRECISION MACHINES : 


NO. 2-Z SURFACE GRINDER 














MAJESTIC | 
Pe 





—= a, 


Elevating hand wheel mounted in saddle. 
Motorized drive for rapid spindle elevation. 
Handwheel graduated directly in .0OOL" increments. 
DESCRIPTIVE LITERATURE ON REQUEST 





PARKER-MAJESTIG, Inc. 


147 JOS. CAMPAU, DETROIT 7, MICH. 
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Cut Drill Jig Costs 
$150 to °800 


“ 








AMF FLOAT-LOCK instant-change drill press vise eliminates 
need for up to 80% of drill jig parts. 





One- or two-plane jigs are you quickly nexpensively with this 
tt igt eri 
Jig attachment " ist { b r on quicK- positioning, 
Positive anchoring « ate ‘ ‘ i clamps, bolts and 
! the table! 
Finger-tip control of ha Lie 
‘ i 
‘ “ WOTK 
: Am’) Product 
up | ‘ 2 
Call your distributor tor a lemon 
MF Float-Lock 
AMI - 
\ () Free 14-page 
folder, \' WV trom/ Float 
i Div., R «), American SAFETY VISES 
M & Foundry Co., 261 
Mad Ave.,New York 16,N.Y. 


ADER SERVICE CARD: INDICATE A-10-288-1 





SAVE ON YOUR 


_ DRILLING OPERATIONS 
MEYCO 


Carbide Inserted Bushings 
cI last longer, cost less 


y » in the long run 


Here is a bushing that combines the 
” « best features of steel and carbide; the 
strength of steel and the long life of 
carbide. First cost: slightly higher than 
ordinary steel bushings; their life: 
many, many times as great. In addition 
\ to such obvious savings, MeyYco bush- 
ings increase the life of drills and 
reamers, produce accurate work for a 
\ longer period of time, save on machine- 
down time and on nonproductive man- 

\ hours. 


ond W 









e tor meye® Auto manufacturer says: “... the steel 
\ No. 42 bushings previously used averaged 
o9 about 28 hours life. Meyco bushings 

ran 1,168 hours before they were un- 

usable.” 


W, F. MEYERS CO., INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-10-288-2 
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GEORGE L. ually Iu jj | 
i), SPEED UP | 


Screw Machine Productio 
















We manufacture cams and too! 

the trade on a production basis 

result we offer: 

1. Superior type tools .. . at low 

2. Practical design accuracy. 

3. Correct specifications which ir 
maximum service. 


We specialize in 
CUTTING CAMS 


HIGH SPEED STEEL AND 
CARBIDE FORM TOOLS 


Your tool requirements in our han 
your guarantee of better tools 
great saving. 


SPECIAL CUTTING TOOLS PROMPT DELIVERIES 
Tool making with us is a routine 


SPLIT DRILL BUSHINGS ter. Special equipment . sk 
° hands . . . plus know how, enab! 
CROSS SLIDE KNURL HOLDERS 


to fill orders in a minimum of 
> 


TOOL BITS SERVICE 
e Let us quote on your tool requirem 
BOX TOOLS You'll save money .. . even as 
. pared with “home made’”’ tools. 
BURNISHING TOOLS Standard circular form tools for 
REVOLVING STOPS and Davenport Machines carried 
. stock. Immediate delivery 
RECESS SWING TOOLS aerendben 
44 years at the same address 
Our service is nation-wide 
We have no branch factories 


FORMING SWING TOOLS 


GEORGE L. DETTERBECK CO. Incorporated. 1871 Clybown Ave., Chicage 14, til 


ENGINEERS TO AN INDUSTRY 
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DYKEM 
STEEL BLUE’ 


2 





Popular package is 
8-oz. can fitted witt 
Bakelite cap holding 
soft-hair brush for ap 
plying right at bench 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In 

creases efficiency and 
accuracy 


Greet Blue Write for sample 
KEM . on company letterhead 


“THE DYKEM COMPANY 
——— 2303D North 11th St. « St. Lovis 6, Mo 





QUUNUUUENAUUEAUUNANOENNUUNNUONAAOUEOVOUEAADOONAUENOUU ESAT 





USE READER SERVICE CARD 





WHOOT MON: 


\ You really get your money’s worth 
when you buy precision screw 
machine. products made by ‘you 
know W.H.O.*"’ 


CAP SCREWS © COUPLING BOLTS 
SET SCREWS @® MILLED STUDS 


. our specialty. 


rs Witt Qetomiblor. Co: YORK, PENNA. 
ee 


USE READER SERVICE CARD; INDICATE A-10-288-5 “ 
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All operating functions are 
jutomatically initiated and controlled by 
one function control drum and two detector 
trums in Man-Au-Trol: Table Speeds 
20 Available), Feeds (16 Available), 
Head Travel in feed or traverse, right or left, 
p or down or 45. in any quadrant 
ind Turret Indexing. 







Since the function control drum can be 





BULLARD 


a 





Your Bullard Sales Engineer will be glad to 
explain the many other advantages offered 
by Man-Au-Trol — your best buy in an 
automatic vertical turret lathe — call him 
or write for our new catalog. 


THE BULLARD COMPANY 
pre-set for a given job in advance, : 286 Canfield Avenue ¢ Bridgeport 2, Connecticut 
the machine down time for job change-over Please send me a copy of the 
s reduced to a minimum. NEW MAN-AU-TROL, MODEL 75 CATALOG 
The Man-Au-Trol Conversion Unit can be NAME 
applied to any or all heads of Cut Master, ee 
Model 75 right in your plant. COMPANY POSITION 

ADDRESS 
ZONE STATE 


CITY 


October 1955 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-10-289 

















* 2/ Sections COVERING 


DIE DESIGN and PRESSWORK 


« 50 Authors txc» « 


Recognized Expert in his Field 


30,000 members surveyed 
the most complete book of its 
kind—anywhere 


752 Pages 
632 Drawings 
161 Useful Tables 
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4M, 
QSsTe 
wy, 
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DIE DESIGN 


HANDBOOK 


Ylow Ready ! 


Never-before-availab! 
INFORMATION 
from the working 
files of nearly 

100 of the 

nation’s leading 


MANUFACTURERS 


Plus 


A MASS of DATA 
supplied by members 


societies and associations representing the combined 


knowledge of hundreds of other manufacturers. 





"75" ORDER NOW 


*ASTE member price (if ordered from ASTE) 
NON-MEMBER PRICE $14.50 


Please send the “Die Design Handbook” to the address below: 


Payment enclosed in the amount of $ Orders 
shipped to Canado will enter the country duty and tax free. Remit- 
tence may be made in Canadian funds at the same prices. Shipments 
to other countries are subject to import regulations. 


Nome 

Chapter (if member) 

Business Title Firm Name 
Street Address 

City Zone State 


Remittance payable to the Society must accompany order. Do not send 
currency. Mail this order coupon or a fecsimile to: American Society 
of Tool Engineers, Dept. 3, 10700 Puritan Ave., Detroit 38, Mich. 
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Tool Steel Clinic on Two Feet 


yOUR MILNC 
SALES-EN GINEES 


Your local Milne man is a tool steel specialist. WAREHOUSES: 
trained to help you solve your tool material New York 
problems. He’s enexpert in tool steel charac- Chicago 
tertistics and applications who can help specify Boston 
exactly the right steel for the job. New Britain, Conn. 
He represents MILNE. America’s Leading Philadelphia 
Tool Steel Specialists. That means he has a Pittsburgh 
tremendous range of grades. sizes, shapes and pr ostconag 
finishes o ftool steel to draw upon, including —— 

: San Francisco 
many unusual ones that are hard to find else- pana 
where. Detroit 

Milne has grown up in the tool steel busi- Seattle 


ness. Its CONCENTRATION and SPECIAL- 


SALES OFFICES: 
IZATION on this field is reflected in the va- 


: : é Rochester 
riety of its warehouse stocks and the special . om 
: . ; é : St. Louis 
knowledge in the minds of its representatives. Bridgeport 
If tool steel is involved. call in a specialist Leuieville 

° eall MILNE. Worcester 
Milwaukee 


Madeira Beach, Fla. 
SALES AGENTS: 


Taywood 
Steel Products, 
Bell, Los Angeles 


Write For Milne's 
NEW TOOL 
STEEL SELECTOR 


Includes several newly 
developed Milne 


Pacific Machinery 
tool steels 


& Tool Steel Co., 
Portland, Oregon 


Maxwell Steel 








Co., Inc., 
Fort Worth, Texas 
wide range of sizes and grades in 
WATER HARDENING « NON-DEFORMING * SHOCK-RESISTING ans ~ api 
HOT-WORK & HIGH SPEED TOOL STEELS Pens 
Full length Kolorkoted for permanent identification Sanderson-Newbold 
Ltd. 


Montreal-T oronto 


54 ‘ SQUARES ¢ FLATS FT Aa 
ae (tubular) 
“we 4 


7 
. “45 WASHINGTON, sy 


NEW YORK 14 NY 
Complete Line Of Tool Steels and Tool Steels Only—W ide Range Of Sizes and Grades AM-35 


October 1955 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-10-291 291 


























BRAND NEW-MODERN ELECTRIC ELEMEN 





This shows graphically how the new Lindberg CORRTHERM 
electric heating element actually fills the furnace with walls of 
glowing heat. Note also that CORRTHERM is conveniently hung 





In continuous type furnaces CORRTHERM 
elements hang between lines of work as 
well as on side walls. Note how closer cor- 
rugations (at each end of element) compen- 
sate for incoming cold work and door losses 














CORRTHERM elements act as natural baf- 
fles to direct forced convection streams 
through the charge. The use of electric fur- 
naces for carburizing and carbonitriding 
now becomes completely practical. 


ATM( 


from simple brackets requiring no complicated connections or 
construction. This element operates at extremely low voltage, 
eliminating shock or short hazards. 





No retort needed in pit-type carburizin 
furnace with CORRTHERM elements. Agai 
see how elements serve as baffles to direc 
forced convection stream through charge 





sefore has there been an electric heating eleme like this 
THERM by Lindberg. Its revolutionary advantages now make 


JR LINDBERG FURNACES 1 WH 


e of electricity as the source of heat, practical, efficient and eco 


al for all heat treating processes. 


il for use in any electric heat treating furnace, CORRTHERM 
ts have particular advantages for carburizing and carbonitriding. 
ew element completely eliminates problems formerly created by 
se of electricity in these types of furnaces. These exclusive ad- 
ges of CORRTHERM explain how and why: 


NV VOLTAGE: Operates at extremely low voltage. No leakage 


xh carbon saturation. Around Lindberg we talk about it as the 


c element “without any electricity ... to speak of! 


ATMOSPHERE CIRCULATION: Elements act as baffles to direct circu- 


1 


lation of convection streams. 
SAFETY: Extremely low voltage also eliminates shock or short hazards. 


DURABILITY: Watts density at all-time low. Element practically inde- 


structible. Work load or operator’s charging tool can’t hurt it. 


EASILY INSTALLED: Element is not enclosed, just hangs in furnace. 


No complicated mountings required. 


If electricity is the preferable source of heat for your metal treating 
processes find out how advantageously CORRTHERM elements can 
be applied to your requirements. Just get in touch with your nearest 
Lindberg Field Representative. (Consult your classified phone book.) 


See CORRTHERM at ASM Show. The new CORRTHERM element 
will have its first public showing at the ASM Show in Philadelphia, 
October 17 to 21. Plan to see this and many other new developments by 
Lindberg in the furnace and related fields in the Lindberg Booth No. 230. 


INDBERG ENGINEERING COMPANY 


2447 West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 Regentview Ave., at Downey, California 














Safety! Extremely low voltage makes 
CORRTHERM elements completely safe. Let 
operator or work load bang it if they will. 
Neither element nor operator will be hurt. 





vA 


J 


Po 
Nie ee a 
ae 
CORRTHERM elements are large sheets of cor- 
rugated nickel chromium. They were developed 
in Lindberg laboratories by Lindberg metol- 
lurgists and engineers. 








This shows installation of CORRTHERM elements 
in one of two large rotary furnaces currently be- 
ing erected in the field by Lindberg’'s associate 
company, Lindberg Industrial Corporation. 





Sein 


An installation of CORRTHERM elements in a car- 
burizing pit-type furnace. Simplicity of mount- 
ing makes replacement easy and economical. 

















sate for incoming cold work and door losses now becomes completely practical. 
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Now AVE money 


BENCO MASTER COLLETS 


COLLET en 





MASTER 60. 


47-50 


"C.B."" Acme type and Martin Master Collets 
made by Benco save hours and dollars on 
each set-up, because the pads are changed in 
minutes without removing the collets from the 
spindle. With Benca Master Collets and various 
size sets of pads you can handle any size 
stock to the full capacity of your machines. 


Benco Master Collets more than pay for them- 
selves through improved production, fewer 
rejects, reduced down-time. “Cam-grinding” 





with 





SOLID yr 


43-20 


on the taper assures maximum ease of opera- 
tion in the chuck head. Accurate machining and 
careful inspection provide long life and contin- 
vous, trouble-free performance. 


Pads are much cheaper than collets! See illus- 
tration for examples of saving in cost. On every 
job, large or small, you'll appreciate the advan- 
tages of Benco Master Collets and Pads. A large 
assortment of standard types and sizes are ready 
for immediate shipment. Get your supply now! 








f Master Pushers and Pads Carbide-faced Stock Stops 


the G00000 ae tndieis: Oe ee eee 
. ° 


Pushers and Feed Fingers Collet Sleeves and Chuck 
Ejector Collets Nuts for B.&S. Machines 





Ben Cc © collet 


manufacturing co. 


cleveland 14, ohio 


REPRESENTATIVES: Tornquist Machinery Company, 


Los Angeles, Calif.; Dorow Machine Tools, Wichita, Kan.; 


Harry Dunn Corp., Houston, Texas; J. K. Bousum Co., Detroit, Mich.; Walter J. Greenleaf Co., Pittsburgh and Erie, Pa.; 
Hospelhorn Tool & Supply Co., Dayton, Ohio; Kel-Sir Company, Milwaukee, Wisc.; Fred J. McMillen, Providence, 
R. |; Pearse-Dengel Tool Company, Hasbrouck Heights, N. J.; Philadelphia Tool Company, Bala-Cynwyd, Pa.; W. C 


Straub, Cleveland. Ohio; G. W. Wittlinger, Chicago, IIl.; 
Minneapolis, Minn.; H. F. Soderling Co., Seattle, Wash.; 


Col.; General Foundry & Machine Co., Sanford, N. C.; 
Canada 
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J. E. Dilworth Company, Memphis, Tenn.; H. M. Scherling, 
Mason Machine Tool Co., Salt Lake City, Utah & Denver, 
Frank M. Wilson, Buffalo, N. Y.; Production Tools, Toronto, 











Counterboring a hole 
in a steel workpiece. 





Notice the chip uniform- 
ity. Here is evidence of 
the free-cutting action 
you get with Continental 
Counterbores. Double 
driving lugs on the cut- 
ters engage double abut- 
ments in the holders to 
give a balanced, positive 
drive. Notice, too, the 
wide cutter flutes aiding 
in chip disposal. 





























and quick, twist-of-the-wrist disengagement, too 





And even after the 
toughest cuts the 
Continental Cutter 
disengages from 
the holder with a 
quick twist of the wrist. 
Because of the shape 
of the driving mem- 
bers, wedging or 
jamming cannot oc- 
cur to delay the inter- 
changing of cutters. 


Machine operators know that the real 

test of a counterbore drive is how it 

stands up under the stresses imposed during 
large diameter cutting operations. And 
operations like these have been the proving 


ground for Continental Counterbores. In 





customers’ plants Continental Drives and 
Cutters, regardless of size have demonstrated 
their extreme ruggedness. An added 


feature to save minutes: Each Continental 





Counterbore Holder accommodates 


a wide range of cutter sizes. 


TOOL WORKS 


Division of Ex-Cell-O Corporation 
Detroit 32, Michigan 





from the end 






roll threads on your 


present equipment 
| ath w anal wnvesimani 


investigate National Acme “FETTE’’ Thread Rolling Heads 


National Acme ‘‘Fette’’ Thread Rolling Heads and Rolls, 
installed on your present turning equipment, provide a profitable 
method with which you can do your own thread rolling. They 
will save you time and give you better control over threading 


quality and deliveries. Available at only a fraction of the invest- 


PROVIDES 


STRUCTURAL ADVANTAGES 
OF COLD-FORMING 


Material rolled flows in an axial 
direction with slight, radial pres- 
sure so that the thread is gen- 
erated ahead of the rolls. This 
causes metal to flow to full depth 
of thread and eliminates broken 
grain structure and cratering at 
thread crest. Resulting surface 


hardening and densifying pro- 


ment you would have in specialized equipment, these self- 
opening thread-rolling heads can be used right in with 
your tooling setup on turret lathes or automatics—or to utilize 


second operation equipment for producing rolled threads. 


These heads are available in two types—for revolving or 
non-revolving spindles. With them, you can roll threads 
with extreme accuracy and smoothness, at speeds equal to 


turning speeds of high-speed-steel tools. 


oe © ey eee meee For complete details, write today for Bulletin FRH-53B. 


thread surface remarkably resis- 


tant to wear and corrosion 

















THE NATIONAL 
ACME COMPAN 


184 EAST 131st STREET © CLEVELAND 8, OF 2 









Acme-Gridley 4, 6 ¢ 8 Spindle Auto- 
matic Bar ond Chucking Machines * Fully 
Automatic Turret Lothes (Bor and Chuck 
Type) ¢ Hydraulic Thread Rolling Machines 
* Automatic Threading Tools ¢ Switches « 
Solenoids « Contract Manufacturing. 
































